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This publication is the third in ay«€ries of biennial reports in which academic 
resources devoted to the sciences and engineering are analyzed. It is based primarily 
on the findings from four National Science Foundation (NSF) surveys that colkct 
information on academic research and development (R&D) expenditures. Federal 
obligations, employment of scientists and engineers, and the characteristics of gradu> 
ate students in science and engineering (S/E) programs. The report is designed to 
integrate these survey results %vith those of other data sources to provide an overview 
of the stahis of academic resources, focusing on the seventies and early eighties, with 
some implications for the immediate future. 

Underlying issues now affecting the research capacity of our universities and 
colleges are receiving increased attention in the Federal Government, the Congress, 
the private sectot the •, and in professional associitfions concerned with the 
heahh of the academic e mse. Among the issues that have cr2atedaMKem are the 
following: faculty shortages in selected fields, the increasing numbers of foreign 
students enrolled in U.S. institutions, the degree of represent^ion of women and 
minorities in the S/E workplace, the changing nature of Federal research needs, and 
the demands for highly technical skills to accommodate the Natkm's economic needs. 

It is the objective of this report to provide the statistics and the analyses upon 
which Federal and State legistoors and budget officials, as well « administrators of 
universities, colleges, and educational organizations, may base their conclusions, 
policies, and recommend^ions. 



Charles E. Falk 
Director, Division of 

Science Resources Studies 
Director^ for Scientific, 

Techncdogical, and Intem^ional 

Affairs 

August 1984 
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notes 



• The abbreviaHon "S/E" as used in this report refers to "sci- 
ence and engineering." 

• DeAa for researdi and development, equipment, and cap- 
ital expenditures are giveri in current dollars unless crfher- 
wisespecifi^. Constant dollars representan adjustment to 
the 1972 levpl and are converted to a fiscal-year basis. The 
gross national product (GNP) implicit price deflator de- 
veloped by the Department of Commerce is used as the 
basis for tht conversion. These deflators were calculated as 
of lanuary 1984. (See table A-3 for actual values.) 

• Data on research and development (R&D) expenditures 
and Federal obligations in part 1 are collected on a fiscal- 
year (FY) basis-OcUiber through September; data on sci- 
ence/engineering (S/E) personnel in part 2 are collected as 
of January in each year; and d£*i on S/E graduate enroll- 
ment in part 3 are collected as <rf fall in each year. 

• FY 1978 expenditures data, January 1979 penionnel data, 
and fall 1978 graduate student data were ci>llected from 
dcKtorate-granting institutions only, although an estimate 
was made for tiHal FY 1978 expenditures at nondiKtorate- 
granting institutions. 

• Appendix tables provide selected data for each survey 
Tabulations based on National Science Riundation (NSF) 
survey findings have been compiled from the most recent 
publications, and data are subject to revisbn in subsequent 
years. 

• "Federal obligations" differ from "expenditures" in that 
funds of the former category allocated during one fiscal 
year may be spent by the recipient either partially or en- 
tirely during one or more subsequent years. Ti»tals pre- 
sented herein exclude specified types of Federal financial 
assistance: Loans to individuals, such as those made in 
federal guaranteed student loan pn^rams sponsored by 
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the Department of Education; support for Federal em- 
ployee training and development iKtivities; and funds allo- 
cated to State agencies, even though the final recipient of 
such funds is known to be an academic institution. Tuition 
suppiirt progrE..« such as Basic Educational Opportunity 
Grants (now called Pell Grants) are included in these figures. 

• Acronyms and abbreviated references used in this report 
an* as follows: 

AID - Agency for International IX'velopment 

Commerce - Department of Commerce 

DOD - Department of Defense 

DOl - [Apartment <rf Transportation 

Education - Department of Education 

EPA - Environmental Protection Agency 

FFRDC's - Federally funded researeh and development 

centers 
FTE - Full-time-equivalents 
FY - Fiscal year 

HHS - Department of Health and Human Services 
HUD - Department of Housing and Urban Development 
Interior - Department of the Interior 
Ubor - Department trf Labtir 

NASA - Nctfional Aeronautics and Space Administration 

NCES - National Center for Education Statistics 

NIE - National Institute for Education 

NIH - National Institutes Health 

Non-S/E - Non-scientific and -engineering or non-sdence 

and -engineering 
NRC - Natitmal Research Council 
NSF - National Science Foundation 
OE - Office erf Education 
R&D - Research ana development 
S/E - Science and engineering 
USDA - U.S. Department irf Agriculture 
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highlights 



ITiis summary rfpiirt presents twnd 
data fwm four surveys of academic in- 
stitutions conducted annually by the 
National Science Foundation (NSF). Re- 
search and development (R&D) expen- 
ditures data and Federal obligations data 
are collectt?d on a fiscal-year basis and 
are available for the years 1972 through 
1982; science/f ngineering (S/E) person- 
nel data are available as of January for 
each of the years 1973 through 1983; and" 
data on graduate S/K enrollment are 
available as of fall of each vear from 1975 
through 1982. 



overall trends 

• Consistent growth in university K&l) 
expenditua*s, S/K employment, and 
S/E graduate enrollment was main- 
tained thnmghout the seventies and 
into the eighties. R&D spending 
grew at a slower rate in 1981, 
however, and 1982 expenditures 
showed no measurable change from 
1981 in tiTms of constant 1972 dol- 
lars. This slowdown in spending was 
largely attributed to a decrease in 
Federal R&D funds obligated to uni- 
versities and a>lleges. The 1983 and 
1984 Federal budgets target increases 
in academic R&D support, hotvever, 
at 10"percent and 13-percent, r^^spec- 
tively, substantially above the pro- 
jected rates of infl^tfion for this 2-year 
periiHi. This will most likely produce 
significant constant-dollar increases 
in overall academic R&D spending 
over the 1984-85 perii>d. 

vUi 
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• Academic S/E activities during the 
past decade have been consistently 
concentrated in the top 100 institu- 
tions as ranked in terms of R&D ex- 
penditures. These research-intensive 
institutions accounted for moa* than 
$8 of every $10 expended by ail aca- 
demk institutions in 1982 for R&D 
activities. They also accounted for 
about 80 f^rcent of federally funded 
R&D expenditures, academic full- 
time-equivalent (FTE) scientists and 
engineers engaged in resi'arch and 
development, graduate research as- 
sistants. and postd(Klorati*s. 

r&d 

expenditures 

• Academic R&D expenditures in- 
creased to $7.3 billion in 1^2, which 
constitute a fJight decline from 1981 
levels when considering inflation. 
This can be compared to the 3-per- 
cent yearly growth r^ shown be- 
tween 1972 and 1980 in real dollars. 
Little measurable real-dcrflar increase 
is anhcipcrted for 1^. 

• The Federal Government funded $4,7 
billion in 1^, or two-thirds of aca- 
demk R&D expenditures, a 3-percent 
decline in constantnlollar terms com- 
pared to 1^1. Funding from non- 
Federal sources erf support imrreased 
4 percent in real dolors over 1981. 
Industry-supported R&D expen* 
ditures increased at the fastest pace — 
6 percent when adjusted for infla- 



tion--but st«!: accounted for only 
$326 million i^i 1 4 percent of total 
academic R&D expenditures. 

• Nearly one-half the nMional total of 
$10 billion devoted to basic research 
in 1%2 was expended in academta, 
where basic research spending rose 6 
percent in 1^2. This Tigure, just be- 
low the level needed to keep pace 
with inflation, was down from the 2- 
percent average annual real-dollar 
growth r^e between 1972 and 1981. 
Applied research and develc^ment 
expenditures increased much faster 
than those of basic research during 
the 1972-80 period--* percent per 
year in constant dollars. Between 
1980 and 1982, however, expend- 
itures for applied research and de- 
velopment leveled off, growing just 
enough to stay even with inflation. 
Basic research accounted for two- 
thirds ($4.9 billion) of total academic 
R&D spending in 1^, compared to 
three-quarters irf the 1972 total Based 
on estimates of Federal cWigirtions, 
real-dollar growth in academic basic 
research ex|>enditure$ is expected for 
the 1983-85 period. 

• R&D expenditures aniong all sci- 
ences combing increased during the 
1972-82 |:^riod at about the same 
average annua! ritfe repeated fm- en- 
gineering disciplines, between 11 
percent and 12 percent. The ii^ sci- 
ences accounted for almost two- 
thirds of the 1972-82 ^owdi in 
expenditures for all sciences. Mathe- 
matical/computer sciences and the 
life sciences showed t}^ fastest aver- 
age annual growth rMes during tiiis 
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fmiod (13 percent and 12 percent, 

lespectivety.) Spending in the com- 
puter sciences alone n>se 17 penivnt 
tn 1981 and a further 12 percent in 
1982 

academic s/e 
personnel 

• The 358, K(X) scientists and engineers 
empkn'ed in academic institutions in 
January 1%3 represented a 3-percent 
increase over 1%2, comparable to the 
average annual gnnvth rate reported 
between 1973 and 19^ G.wth in 
part-time S/E employment acceler- 
ated during 1981) through 1983 at 
more than three times the rate for 
full-timers (7 percent per year versus 
2 percent) in constrast to a 3-percent 
rate for each between 1978 and 1980. 
Employment of engineers grew at the 
same average yearly rate as that of 
scientists between 1973 and 1983—3 
percent — and represented about a 
10-percent i hare of total academic S/E 
persimnel. 

• Employment of mathematical com- 
puter scientists increased at the fast- 
est rates itver the 1973-83 period — 6 
pt*rcent per year- to bring their shan# 
of total academic S I* employment to 
about 13 percent in 1983. The numbi*r 

c«Ymptiter scientists akme rose on 
the average of 13 fHrrcent annually. In 
1^3 life scientists continued to repre- 
sent the largest group of S E pnifes- 
sumais in academia (42 percent), fol- 
lowed by scKial scientists (15 per- 
cent); e»K h of these grtiups has grown 
at about 3 ptTCent per year since IM73. 
The number of academically em 
ployed physical si^ientists has con- 
sistently increased at the slowest rate, 
rising only I percent per year on the 
a%erage. 

• There wvn' R E scientists and 
engineers employed in iKademic re- 
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srarch and dev^^mient in 19^* Em- 
ployment o( such R&D prt^^nals 
has averaged an annual increase iyf 
less than 2 percent since 1978, one* 
half the 1973-78 growth rate. By aim- 
parison, the national PTE total has 
grown 5 percent per year since 1978. 
This slowdown in academic PTE 
ganvth h^ been accompanied by an 
increasing tendency for universities 
to utilize gradu«rte research assistants 
to supplement full-time professional 
staff in academic R&D efforts. 

• The number of women participating 
in academic S/E pn>grams increased 
steadily, both in employment and in 
graduate enrollment. Growth rates 
women employed full time have been 
treble those of men since 1974 when 
annual data were firet collected — 6 
percent per year compared to 2 per- 
cent. In 1983, women represented 19 
percent itf all academic scientists and 
engineers employed full time and 26 
percent erf those empkiyed part time; 
they accounted for 23 percent of all 
academic scientists and 4 percent of 
engineers, 

• There were 19,800 postdoctorates 
working in institutions of higher edu- 
cation during the 1982/83 academic 
year This numt>er included an in- 
crease of less than 1 percent over the 
previous year, companni to 3-percent 
growth erf irther scientists and engi- 
neers. Tl'is represents a marked drop 
from the 4-percent average annual 
growth in postdoctorates from 1979 
to IWT Two-thirds of p4>stdcKiorates 
were life scientists, with physical sci 
entists accounting for most of the 
remainder, 

s/e graduate 
enrollment 

• There were 4(10,(KX) S/E graduate shi- 
dents enrolled in fall 1982, up 2 pvt- 
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cent from fall 1981. This ts virtually 
identical to the average annual 
growth in graduate enrollments be- 
tween 1975 and 1981 . The majority of 
the growth occurred among engi- 
neering disciplines, up 5 percent, 
while the number of graduate science 
students grew only 1 percent. During 
the same period, graduate enroll- 
ment in non-S/E fields declined by 3 
percent. 

• In addition to the notable increase in 
graduate engineering enrollment, 
the most significant gain was ob- 
served in the mathem^ical/computer 
sciences — up 15 percent between 
1981 and 1982, with computer sci- 
ences ^xounting for mos^t of this rise. 
Social sciences enrollment declined 
by 2 percent, psychology enrollment 
was down 1 percent, and enrollment 
in life sciences remained about level. 

• The number of women enrolled in 
graduate S/E programs continued to 
increase more rapidly than the 
number erf men, 3 percent aimpared 
to 1 percent from 1981 to 1982. By 
contrast, between 1976 and 1^1 the 
number of women enrolled in gradu- 
ate S/E programs grew by 14 percent 
per year while the number of men fell 
by nearly 2 percent per year. Al- 
though women remained concen* 
trated among the life and social sci* 
ences, their numbers grew very 
rapidly in engineering and the com- 
puter sciences — up 12 percent and 27 
percent, respectively. 

• Foreign tull-time enrollment in dcK- 
tof Jte-granting universities and col- 
leges rose by 5 percent from 1981 to 
1982, irffsetting a slight decline in the 
numtH?r of U.S. citizens enrolled. 
This marks a slowdown from the 
197fvHl average annual growth rate 
for foroign graduate enrollment of 8 
percent. The proportion irf foreigners 
was highest in engineering, 43 per- 
cent, and lowest in psychology, 4 per- 
cent. Approximately one-half of all 
engineering doctorates were 
awarded to foreigners during the 
1981/82 schiK^I year. 



part 1. 



trends in academic 
r&d expenditures 



general 




1972-83 

Rt*Mfarch and development (K&D) ex- 
penditures data analyzed in this rept>rt 
are derived from annual surveys of sci- 
ence and engineering (S/H) spending by 
all universities and colleges with S E 
graduirte programs, and by ail other in- 
stitutions with $5(),(XX) or more in st*pa- 
rately budgeted R&Dcxpenditures ITie 
survey covered ail such institutions in 
fiscal years rFY's) 1972 thn^ugh 1982 with 
the exception of 1978, when only dcKtiv- 
rate-granting institutions were sur- 
veyed, l>ata ft>r 1983 represent N^tonal 
Science Foundation (NSF) estimates.* 

Universities and colleges in 1982 spent 
$7.3 billion, or 9 peirent, of the $80 bil- 
lion expended nationally for R&D ac- 



rmfaiJ InHm^i^f^tf Kt^ou'tf- tXSf- K4-lli)rWjHh 
iitKlcHi, Oi Supl III l>(Hum4*nt>. L' S (.itvrmmrnf 



tivities (chart 1 ). ^ The pniporlion for 1983 
is projected to be about the same, $7,7 
billion out of $88 billion. Fxpenditures by 
university-administered federally 
fund^ research and development cen- 
ters (FFROC's) accounted for antither 3 
percent of R&D expenditures in the 
United StMes. R&D expenditures by aca- 
demic institutiiHis have increased at an 
average annual rate of 10 percent be- 
t%veen 1972 and 1983 (2 pen:ent in real 
dollars) and their share of the national 
total has remained stable ^ Estimates for 
lfW4 show real-dollar increases of about 
7 percent, attributable mainly to in- 
creased Federal obligations, improved 



ct>Sfeci«d m iht aiuiuaI NM- ««pmdttiin*s ^nvi 4rv km 
itrd h» Mpfff^rty budgrfrd R&D ntprndttuR*^ Ilv a - 
anintinf; pnHt*dures Mk»pted b\' mi«M unjvrfMnr^* and 
alleges cua^sme the a»»ls inMnntion Ami dt^rtmen 
memh hf*caM*e the mhmmf difficu^v mi mrym-rmg 
fhetn «r|MfAlriy AtmrunlH sprni un drparlnufiUi it* 
^r^rch ^Kme. iht*<rt(irr. (4iinot hr id^ntihcd by 

* in the iAfsetKr 4i< j nttMbk' K^O i4fM ind<^. iht' Kn»s*i 

ii^vpft currmi difflars mUt v<jfi<4*'rn \^C2 d^^Ur^ Iht- 
CjNP tMma9 rjn imiy indnJKr Apprmmiiiii* changts m 
thr at»N nl RAD prrMmumir 
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economic amdittons, and a slowdown in 
the inflation rate to less than 5 percent." 

Academic institutions have histor- 
ically devoted a signiiicant proportion of 
their R&D tunds to tht per<ormancc of 
basic wseanrh— $4.9 billion in 19S2, or 
abvmt two-thirds ot the $7 3 billion total. 
Industry, bv comparistm, alliKated only 
3 percent ($1.9 billion) of 1982 R&D ex- 
penditures to basic research (chart 2}." 
1 he basic research share of ItHal academ- 
ic R&D expenditures has remained fairly 
stable since 1976 but is below that re- 
ported for 1972 when more than three- 
quarters of all academic K&D expend- 
itua's were devoted to such activities. 

Higher education institutions have 
consistently accounted for approx- 
imately tine-half the naliimal basic re- 
search performance as measured by ex- 
penditures; university associated 
FFRDC's acttiunltui for an additional 9 
percent. 

Academic basiv research i-xpenditures 
grew at an awrage annual rate of 9 per- 
cent between 1972 and 1982. Ihis rise, 
however, was about 1 percent per yt-ar 
when inflation was taken into account, 
•iliRhtlv less than the 2-percent rate of 
gmwth as ctimputed for national basic 
reNearch expenditures. AUhough dat^ 
tor 1982 indicate little measurable con- 
stant-dtillar change in academic basic re- 
search sfH-ndinfi over 1981 levels, in- 
creased Federal funding for 1983-84 basic 
research .Ktivities will result in renewed 
n-al-dollar growth through 1985. 

Although basic research spending 
more than doubled between 1972 and 
1982, applied research and development 
perturmance more than tripled, inca-as- 
mg at an average vearly rate of l.'^ per- 
o.'nl~-7 percent in cimstant dollars— to 
S2.4 billion in 1982 (chart 3). tittle real 
grtm th iKCurntI in academic applitnl re- 
M-arth and development, however, be- 
tween 198(1 and 1982. Applietl research 
and develi-pnu nt spending account ' J 



•i^ Hf.ti\Vj»hinK>.-iv ni l"lv I***'' 

s„..«.fl Vu'i„.i- ir ImJustrMl KAPSp,.nain^ Imr.-^ 

ks, thjf. ..f^- fiHh Ih. jpplM^ i. xMf.li ^ml di^vU^- 

lltclil (i4.ll 
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for a 33-p«rent share of total academtc 
R&D expenditures in 1 compared to 
23 percent in W72 Although no major 
shifts in the mix of un»versity basic re- 
seanrh vt-rsus apphi^ rt*M'aah and de- 
velopment were anticipated in I9H3, the 
gradual trend toward miire applied re- 
search and development will protxiblv 
continue as industry s support tor aia- 
demii restMrch and dt»\ flopment 
climbs 

detailed 

characteristics, 

1972-82 

The Federal(;o\vrnment continued to 
be the largest source vt funding for aia- 
demic K&n attivities, providing S4.7 bii- 
lion, i)r tvv4v thirds, of the total suppc^rt in 
IW2, about the stinu* share as in pa*- 
\ iou> wars {chart 4). I he rate of growth 
in FediTal funds has slowed in terms of 
r^'al dtillar ; n an average annual in 
crease ut . • cent KtWivn 1972 and 
19H<1 |4> 1 peiivnf from 1980 to 1981; the 



1%2 spending translated into a decline 
of 3 percent in constant dollars. Rates of 
growth for industry and institutions' 
own funds have outpaced Federal in- 
creases, particularly in recent years. The 
11-percent rise in non-Federal support 
from 1981 to 1982 (4 percent in constant 
dollars) was attributable mainly to in- 
creases in funds from chese two sources, 
which have more than tripled since 1972. 
Support by industry for academic re- 
search and devek>pment has gnnvn at 
the fastest average annua) rate of all non- 
Federal sources — 16 percent per year 
since 1972~but still aca^unts for only 4 
percent of toial expenditures. 

The distribution of R&D expenditua»s 
by major field of science/engineering has 
shifted only slightly over time. Life sci- 
ences accounted for the largest share of 
total R&D expenditures— 55 percent in 
1982, up 4 percentage |x>ints over 1972. 
Those fields showing a slight decline in 
share include the physical and social sci- 
ences and psychok>gv. Of total R&D ex- 
pi»nditures. engtnt^^ring disciplines *k- 
countiHl for a 14-percent pt)rtion in 19HZ 
virtually unchanged since 1972. 



the federal role 

During the 1^72-82 period, hnleral ob- 
lig^ons for academic research and de- 
velopment grew frt>m $1.9 bUUon to $4.6 
billion, a 9-percent yearly average 
growth (2 percent in real terms)/ The 
l%l-82 increase, however, was only 3 
percent, resulting in a 4-percent con- 
stantniollar decline. A further increase 
to $5.7 billion had been budgeted by 
1984, representing an 11-percent per 
year increase over the 198.V84 period, or 
7 percen; in real terms. ^ 

Throughout the 1972-82 period, the 
Department of Health and Human Serv- 
ices (I IHS) acaiunted for about one-half 
($2. 1 billion in 1982) of all academic R&D 
funding, largely as the result of National 
Institutes of Health (NIH) life science 
pmgrams (chart 5). The Department of 
Defense (DOD) am* NSF supported 
nearly one-third of all R&D projects at 
universities and colleges throughout this 
period. DOD, which surpassed NSF to 
become the second largest agency in 
terms of academic R&D tibligations ($814 
million was funded in 1982), more than 
tripled its level of R&D support tiver 1972 
levels. IX)D a-ported «i 26-pea'ent jump 
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(15 percent in real dollars) in academic 
lUcD funding from 1980 to 1981, and 
another 16 percent (8 percent in real 
terms) in 1982. while the 14 civUian agen- 
cies together reported a total rise in their 
R&D support of less than 1 percent, 
which was equivalent to a 6-percent de- 
cline in real-dollar terms. 

DOtys 12-percent average annual con- 
stant-dollar growth in academic R&D 
support between 1980 and 1982 was 
nearly four times greater than thirt agen- 
cy's average annual growth ntfe in sup- 
port during the entire 1972-80 period 
(chart 6). Among the other major R&D 
Federal agencies, only the U.S. Depart- 
ment of Agriculture (USDA) reported 
leal-dollar growth in R&D support be- 
tween 1980 and 1982. 

The life sciences (mostly the biological 
and medical sciences) accounted for 




about one-half of aU Federal R&D sup- 
port throughout the 1972-82 period. Ac- 
cording to data compiled from the HHS 
survey, "Federal Health R&D," over 
thiee-lifths of aU Federal R&D support 
for aaidemk programs in the life sci- 
ences in 1981 was obligated to medical 
schools; nearly all life science support to 
medical schools was concentrated within 
the leading 100 institutions ranked by 
life science R&D support. According to 
the survey, about one-third of total aca- 
demic R&D funding for research and de- 
velopment went to medical schotils in 
1981."' 

Engineering disciplines received near- 
ly one-fifth of aU Federal academic R&D 
support in 1982, almost twice the con- 
centration of funds reported in those dis- 
ciplines in 1972. Throughout the 1972-82 
period, only two fields showed average 
annual growth r^ th^ exceeded the 
rate of inflarion— engineering (15 per- 
cent per year in current dollars) and the 
Ufe sciences (10 percent per year). From 
1980 to 1981 , the only major field to show 
an increase in Federal support that out- 
paced inflation was engineering, whose 
R&D obligations grew by 29 percent. In 
1982, however, obligations to engineer- 
ing rose only 1 percent while fundi, for 
tl,e physical and m^hematical/computer 
sciences went up 1 1 percent to 12 percent 
each. Computer science funding akme 
increased by 29 percent. 

Almost nine-tenths of Federal aca- 
demk: R&D obligations are geared to re- 
search; the development component 
constitutes only about one-eighth of all 
federally funded university R&D pro- 
jects." Historically, over one-half of 
Federal academic R&D hinds have been 
awarded for basic research projects.'- 
During the 1972-«0 period, Federal aca- 
demic basic research funding has e- 
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qualed the growth rate of total Fedaal 
academic R&D hinds— 11 percent per 
yijar. From 1980 to 1981, however, basic 
research obUgations grew by only 8 per- 
cent, the equivalent of a 2-percent de- 
crease in real-dollar termi. From 1981 to 
1982, hinding for academic basic re- 
search grew by 9 percent (2 percent in 
real terms) and the 1983 budget targeted 
an 11-percent rise; another 9-percent in- 
crease has been proposed in the Presi- 
dent's 1984 budget. 

industrial support 

Corporations historically have chan- 
neled 70 percent to 75 percent of their 
educational grants to institutions of 
higher education." The total amount of 
corporate contributions to postsecond- 
ary education for all activities, $778 mil- 
lion in 1981, was neariy three times the 
1972 figure. In terms of real dollars, this 
represents an average annual increase oi 
about 4 percent in corporate giving. Esti- 
mates for 1982 indkrate a 25-percent in- 
crease to approximately $976 million — a 
19-percent rise when discounted for 

inflatkm." 

Industrial support restricted to aca- 
demic R&D activities jumped 13 percent 
from 1981 to 1982, to a total of $326 mil- 
lion. It continued to be the fastest grmv- 
ing source of R&D support, averaging 
increases of 16 percent per year between 
1972 and 1982— t>r 8 percent in constant- 
dollar terms. 

It should be noted that for a variety of 
reasons the refH>rled amount for aca- 
demic R&D expenditures attributed to 
industrial sources of support somewhat 
understatt>s the actual level of industrial 
funding. For example, the informalkm 
systems of some research-oriented in- 
stitutions are not calibrated to report 
their R&D expenditures from such 
sources; philanthwpic gifts restricted to 
research through ct^rporate foundations 
may be rept'rted as "all iHher sources"; 
and, expenditures for S/E research 
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equipment from other non-Merai 
sources arnl for capital focilittes for 
activities cannot t>e disaggregated to as- 
certain the industrially funded portion 
alone. Taking these factors into consid- 
er^on^ it is possible that current aca- 
demk R&D support from industry re- 
pr«^nt€d a somewhat larger portion irf 
total expenditures in 1982 than was actu- 
ally reported. 

The deceleration of gu>wth in Federal 
funding has stimul^ed efforts by institu- 
tions to find new sources of support. 
One such initiatiw is the university/in- 
dustry research collaboration effort 
which has received a great deal of atten- 
tion in recent years. Although reports of 
cooperative research agreements are on 
the rise, no data that reflect or measure 
their impact arc yet separately available. 

The opportunities for universities to 
affiliate with industry are many and the 
mechanisms include the following: Pri- 
vate consulting between a professor and 
a company's research unit; direct wrpo- 
rate funding of university R&D projects; 
axiperative (ct>st sharing) research pn>- 
grams; donations of equipment and facil- 
ities; university^industry research ccm- 
sortia; and, |oint industry/university 
laboratories. Several long-term re- 
search collaboration agreements be- 
tween a^mpanies and universities have 
emerged since 1978. A few examples are 
Harvard/Monsanto — $23 million for a 
lO-year program of biok>gicai and medi- 
cal research; Massachusetts Institute of 
TechnoIogy^Exxon — $8 million for re- 
search in combustion technokigy; Wash- 
ington University/Mallinckriidt, Inc. — 
$3.4 miiiion for genetic research; and 
North Carolina State/Agrigenetics Re- 
search Associates — about SI million for 
improvement of hybrid crops through 
gene manipulation. 

ITie Federal Ciovernment has playi^d 
an important role in promcHing such uni- 
versity/industry relationships over the 
last decade. For example, recent de- 
velbpments include ISISF's University/In- 
dustry CiKiperative Research Projects 
Program (established in 1978), whereby 
NSF prifvides funds for joint research 
projects between university and indus- 
trial scientists. Since its inception in 
1973, NSF's University/Industry Owp- 
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enrtive Research Center Program has 
also provided start-up funds for several 
academic research centers based on a 
one university-multicompany arrange* 
ment that focuses on particular scientific 
areas such as polyiAers or computer 
graphics. At the time of origin, th^»e 
centers are H^tntly funded by NSF and 
industry, but it is expected that industry 
will increase its support for research as 
NSF support is phased out within a 
period ik five years. These centers oper- 
ated with a total budget of about $6 mil- 
lion in 1982, of which industry provided 
alN)ut $4 million. 

Most erf the joint research efforts are 
concentrated in high technolc^ areas 
such as robotics, materials research, 
computer-aided design, biotechnology, 
etc. According to a recent NSF report, it 
remains a question whether the spurt in 
research working agreements in the 
eighties represents 'a permanent jump 
to a new level of interaction, or whether 
it is a part of a cyclical upswing driven by 
temjwrary shortages of re^arch persi>n- 
nel in certain fields, aiupled with ..,the 
attempts of universities to obtain new 
souaes of support 

fiekis Of sctence and 
engineering 

Current-dollar growth in K&[) 
expenditures tiwk place in all major 
fields during the 1972-82 period, fueleti 
by increases in Federal funding which 
consistently accounted for atniut two- 
thirds of all academic S/E research sup- 
port. IcAal science expenditures grew at 
an average annual rate of 11 percent per 
year, similar to the 12-percent annual 
gnnvth rate for engineering. R&D ex- 
penditures in all major fields except psy- 
cholc^ and the siKiai sciences increased 
at r^es above the rate of inflation during 
ihis 10-year span. 

Mathematica'/computer sciences 
showed the fastest growth rates — 13 per- 
cent per year in current dollars — al ' 
though these fields accounted for only 3 
percent of total academic expenditures in 
1982 (chart 7). The ratio of mathematical 
to computer science expenditures 
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remained fairly even until the late seven- 
ties, when a higher proportion of fund- 
ing became concentrated in the com- 
puter sciences. By 1982, computer 
sciences claimed a 60-percent portion 
and had increased at an average annual 
rate of 18 percent after 1972. These fund- 
ing shifts corres{Hmded to a consistent 
rise in academic enn>iiment and employ- 
ment in computer sciences in response 
to a high demand within all eamomic 
sectors for computer specialists. 

The fairly high growth rates in R&D 
sfiN^nding in most 5/H fields began to 
level off from 198U to 1981 and remained 
at>out level in 1982, reflecting Federal 
budget cut' rks in many nondefense- 
rriated fields. For example, the environ- 
mental science, which had grown at a 
13-percent yearly average rate between 
1972 and 1980, did not exceed the pace of 
inflation from 1980 to 1982, Only com- 
puter science research spending shinmi 
signiflcant gains in 1982, up 12 percent 
owr 1981 levels. 
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The differences in the growth rates 
among the major S/E fields over the 
1972-82 period altered only slightly their 
relative standing in terms of R&D ex- 
penditures. The life sciences continued 
to account for over one-half of the total 
academic R&D spending (chart 8). 

The physical sciences ranked first in 
terms of the proptwfion of total expend- 
itures provided by Federal sources (79 
percent) (chart 9). The life sc iences, 
which ranked first in both total and 
Federal funding, rank«i sixth in temts of 
the ratio of Federal-to-total support. 



institutional control 

Public institutions accounted for $4.6 
bUlion in 1982, almost 65 percent of the 



R&D total. These institutions increased 
their R&D spending at an average an- 
nual rate of 11 percent between 1972 and 
1982 (3 percent in constant dc^lars); the 
comparable rate for private institutions 
was 10 percent (2 percent in constant 
dollars) (chart 10). Both groups more 
than doubled their R&D expenditures 
over the 1972-82 period. 

Federally financed R&D activities con- 
stituted a much latger portion of total 
expenditures at privrtely contiwlled in- 
stitutions than at public universities and 
colleges in 1982—77 percent compared 
to 59 peiwnt. This higher level of Federal 
funding in private institutions was dem- 
onstrated across aU S/E fields, ranging 
from a high of 84 percent for the Wiysw^ 
sciences to 56 percent for social ^ieuaw 
(chart 11). 
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Pri^e irotituHons allocated three- 
quarters of their total R&D spending to 
the performance erf basic research while 
institutions under public control alio- 
cated just over three-fifths to basic re- 
search efforts (chart 12)* 

geographic distribution 

Acad«nic R&D expenditures grew in 
all geographic regions between 1972 and 
1982, The most rapid rates of growth 
continued to occur in institutions in the 
South Atlantic and West South Central 
rq^ns where spending irnnreases aver- 
aged 13 percent per year, or 5 percent in 
constant-dollar terms. Significant 
growth rates in academic R&D spend- 
ing, 11 percent per yean also occurred in 
StMes of the Mountain and Pacific re- 
gions, with the Utfter region accounting 
for almost one-fifth of total expenditures 
in 1^. The northern States and outly- 
ing areas averaged annual growth rates 



of 9 percent, fust enough to keep pace 
with tnfli^on. 

*?ouih Atlantic n^Uin showed the 
largesit mcrease in federally financed 
R&D mpemlitures, up an average of 14 
percent per year (6 percent in re^l dol- 
lars). The West North Central and Mid- 
dle Atlantic States shovwd the smallest 
gains—about 9 percent j^r year, or 1 per- 
cent in constant dollars. 

Relive rankings in 1982 on a St^e-by- 
Stcrte basis indicate that R&D expend- 
itures were heavily concentr^ed in only 
a few States (chart 13). California re- 
mained the largest spender ($947 mil- 
lion) for academic R&D activities, fol- 
lowed by New York ($740 million), 
Massachusetts ($470 million), Texas 
($433 million), and Maryland ($351 mil- 
lion). Two-fifths of total academic R&D 
spending was concentr^ed among these 
five States, reflecting the large number of 
leading research institutions kx:ated in 
these States. 



Chart 13. R&D expenditufos at unhmvlties and coliages 
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the 100 teigest rM 

piNl^onnoin 

The 100 largest academic R&D 
performers expended $6 billion in 1982, 
two'thirds of which was federally 
funded. These 100 institutions have con- 
sistently expended about four-fifths of 
the R&D total. The distribution of R&D 
funds among the major S/E disciplines 
was virtually identical to that for the en- 
tire sector 

S/E resources were heavily concen- 
trated in these 100 institutions. In 1^, 
these leading research-intensive institu- • 
tions were responsiWe for more than fX) 
percent of all academic R&D expend- 
itures (b(Hh tc^l and federally financed), 
and also employed nearly 80 percent of 
all FTE scientists and engineers engaged 
in R&D activities, <«5 percent of u\\ 
postdoctorates, and eniolled about 80 
percent of graduate S/E research assis- 
tants (chart 14).'' The top 20 institutions 
alone, representing 35 percent of 
total academic R&D expenditures, em- 
ployed nearly one-third total full-time- 
equivalents in research and 'develop- 
ment and two-fifths of all postdocto- 
rates, and enrolled one-third frf all grad- 
uate research assistants. 

expenditures for researcti 
equipment 

Expenditures by academic institutions 
for S/E lesearch equipment in 1%2 total- 
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led approximately S410 million, con- 
stituting a 6-percent share of all sepa- 
rately budgeted R&D spending, about 
the same share reported in 1980 when 
data were first collected.'" Of this total, 
the ratio was two-thirds federally funded 
equipment expenditures to one-third 
non-Federal. Although nearly one-half 
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of all academic research equipment 
spending in 1982 was in the life sciences, 
the only fields for which gains exceeded 
inflation were the mathematical and 
computer sciences (chart 15). The pro- 
portion of federally funded equipment 
expenditures was largest for the physical 
sciences — about four-fifths of the total — 
compared to two-thirds for both engi- 
neering and the computer sciences. 

Although 1982 spending for S/E re- 
search equipment declined slightly over 
IWl levels, such expenditures are ex- 
pected to increase considerably over the 
next several years, largely as a result <rf 
ri«ng Federal alioc^ons earmailied for 
equipment, and increased tax incentives 
for industry in terms of equipment do- 
nations to «:ademic institutions. 
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capRn wpofMRiiTOB for rtta 
actMttes ami Instruction 

In addition to the $7.3 billion ex- 
pended by universities and colleges for 
separately budgeted R&D ^ivities in 
1982, another $973 million was devoted 
to capital expenditures for S/E research, 
development, and struction. Between 
1972 and 1982, capital expenditures 



dimbed to a peak of $1 bUHon in 1976 and 
dropped to less than $700 million in 
1979. When discounted for the effects of 
inflation, the 1982 spending level was 
only about one-half the level reported a 
decade earlier; federally fmanced capital 
expenditures declined in real dollars to 
only a quarter of the 1972 value (chart 
16)., The increases since 1979 are at- 
tributable mainly to capital expenditures 



in the Kfe sdenoes, chiefly for medical 
school facilities and equipment. 

The 1982 distribution of capital 
expenditures by field parallels that of 
total current R&D expenditures. Spend- 
ing for the life spences comprised 61 per- 
cent of the total, up from 57 percent in 
1972. Engineering and the phywcal sci- 
ences ranked next, with 15-percent and 
9-pertent shan?s, respectively (chart 17). 



part 2. 



trends in academic 
sle employment 



general 

diaracteristics, 
1973-83 



During the period from January 1973 
through january 1983. academic employ- 
ment of scientists and engineers in- 
creased by more than one-third, to a UAal 
of apptoximalely 358,800. This number 
represented a 3-percent rise over 1^ 
levels, similar to the average annual 
gains in the preceding 9-year period 
(chart 18). Employment of full-time S/E 
personnel between 1973 and 1983 grew 
at an average annual rMe of 2 percent, 
and the number employed part time 
grew (tf treble this r^ and aca>unted for 
40 percent of the net increase. Thus, sd- 
* entists and engineers employed full time 
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represented about 76 percent of total aca- 
demic employment in 1^3, dropping 
from an 82-percent share in 1973. 

All S^E disciplines shared in the in- 
crease of professional personnel during 
tfie past decade, although not at equal 
rates. The number of engineers rose 
slightly faster than scientists between 
1982 and 1983, up about 4 percent com- 
pared to 3 percent, although their aver- 
age yearly growth rates during the 
period 1973-82 were the same— 3 per- 
cent. The most rapid growth during the 
entire period was in empk^rment of com- 
puter scientists, up more than 150 per- 
cent, ftrflowed by environmental scien- 
tists, up 46 percent. The number of 
physkal scientists grew by only 15 per- 
cent, a>rresponding to low growth rates 
in enrollment iti these fields. Graduate 
enrollment in the physical sciences, for 
example, %vas up only 5 percent during 
the comparable period. 

Throughout the 1973-83 period, life 
scientists have consistently accounted 
for the largest portion (about two-fifths) 
of the total number of scientists and engi- 
neers, followed by social scientists (16 
percent to 17 percent). Even though the 
number of m^hemattcal/computer sci- 
entists grew at the fastest pace, they still 
constituted only a 13-percent share of 
the total in 1983 compared to less than 9 
percent in 1973. Most of this gain was 
attributed to rapid growth in numbers of 
computer scientists— up an average erf 13 
percent per year over the past decade. 
Physical scientists and engineers re- 
mained at about 10 percent of the total. 
The high concentration of scientists 
within the life sciences correspoikis to 
the predominance of this field in RAcD 
funds expended (55 percent erf tte ti^l^ 
in full-time-equivatents in R&D activities 
(60 percent of the tsAal), and in postdoc- 
torates (65 percent of total). Of the tcAU 
growth in numbers <rf scientists and en- 
gineers employed in academia over the 
period 1973-83, two-fifths was attributed 
to life scientists, and am^i^r one-fifth to 
mathematical/computer scientists. 

academic s/e efi^;rioy^ 
trencto bi notionid 
perBpocUva 

The number of employed scientists 
and engineers in the United ^dtes to- 
uted 3.1 million in 1982. Four-tenths of 



Ittf total (1.3 million) were employed as 
scientists and neariy «x-tenths (1.8 mil- 
lion) as engineers (chart 19).^ 

The distrilnition erf scfentists and engi- 
neers in academia by ctisdpUite in 1^ 
differed considerably from diat of the 
n^ional S/E total, primarily because the 
relative proportion of engineers em- 
ployed in universittes was snwU — only 
11 percent of the Ma\ compared to near- 
ly 60 percent for all sectors combined. 
When engineers are excluded, the dis- 
similaritfes in the di^ribution erf the sci- 
entific work force are more apparent. 
Computer specialists comprised marly 
one-fourth of the national total, and life 
scientists one-fifth. At higher education 
institutions, however^ almost one-half of 
all scientist were employed in the life 
scierKes alor^, and only a small frac- 
ticm-^bout 4 f»rcent— were em|rfoyed 
in the computer scferKes (diart 20). 

Wdmen em]:^}yed as scientists and en- 
gineers in the United States totaled 
about 360,000 in 1982, bringing ttieir por- 
tion of total S/E employment to about 13 
percent, compaiwl to their 45-percent 
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share of all professional and tedinical 
workers in the United States.^^ Women 
accounted for 20 percent of all scientists 
and 6 percent of ail engineers in 1982. 
Comparable prt^rtions (m women em- 
plofed in institutkms higl^ educa- 
ticm were 23 percent and 4 percent^ re- 
spectively. Academically employed 
women and men were concentrated 
mc^ heavily in the life sciences, but in all 
economic sectors combined women 
%vere employed mc^ frequently in die 
computer specialties and men in 
engineering. 

Tfw iiMional S/E employment d^ disr 
cu^ed above refer to findings ctf N5F 
1982 Ristcensal Survey of Neural and 
Social Scmttists and Engineers, lime* 
serws data are avail^iie for a poitkm ci 
the 1972 and 1982 Ibstcensal samples; 



^ Notkmal Science K^inddlkin. Wmen Hmerttm 



21 



namely, for those individuals who were 
empk^npd in science, engine^ng^ and 
related occup^ons at the time erf the 
197D and 19tk) Censuses of Imputation. 

Amcmg academic institutions, nrtes of 
employment growth for both sc^tists 
and en^neers were similar over the past 
decade, increasing about 3 percent per 
year on the average. At the national 
level, however, employment of scientists 
grew at a faster rate than that of engi- 
neers — 6 percent yearly versus 3 
percent. 

Industrial S/E employment rose at an 
average annual rate of 6 percent between 
1972 and 1982, compared to only 3 per- 
cent for univerr ities and colleges and 1 
percent for the Federal Government.^ In 
1982, about one-half of all sc^tists and 
more than three-quarters of all engineers 
employed in the United States vwre 
working within the business/industry 
sector. 

Gnnvth r^es for women empk^ed as 
scientists and engineers were more rapid 
than for men in all sectors combir^ — 13 
percent per year from 1972 to 1982 com- 
pared to 3 percent yearly for men. In 
academia, annual growth rcrtes for S/E 
women employed on a full-time basis 
also exceeded those for men between 
1974 (when such data were first col- 
lected) and 1983 — 6 percent versus 2 
percent. 

employment status 

The number of academic S/E person- 
nel employed part time grew by almost 
80 percent after 1973 to a total of about 
85,9(K) in 1983, aimpared to a 26-percent 
rise for their full-time aninterparts. The 
, increased hiring of personnel employed 
part time ij partly irttributed to the de- 
mand created by continuing gains in S/E 
enrollment. This trend toward an in- 
creased use of part-timers has been 
somewhat cyclical in nurture. From 1973 
to 1978, part-time S/E employment was 
growing at 6 percent per year—three 
times the full-time growth rate. The rate 
of increase in part-timers slo%ved l^- 
tv^n 1978 and 1%0, matching the 3- 
percent per year r^e (rf full-timers. From 
1980 to 1982, part time employment 
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once again acceton^ ^gnsfican^— up 
8 percent to 9 percent each year com- 
pared to only 2 percent yearly for full- 
timers. Data for January 1963 indicate 
that the growth r^ sk>%ved to 5 percent 
for part-time 5/E employment in aca- 
demia, corresponding to a lewling off in 
academic research activity, a generally 
sluggish economy, and high unemploy- 
ment rates n^nally. 

The 1973-83 trend toward increasing 
part-time employment of S/E profession- 
als occurred in almost all fklds (chart 21). 
The mmt notable part-time growth was 
among mathematical/computer sden- 
t^ts — an average annual increase of 15 
percent — the majority of which was at- 
tributed to the rafnd rise in computer 
scientists in respmise to swelling enroll- 
ments and demands by industry for spe- 
cialists in this field. From 1982 to 1983, 
employment ctf computer scientists rose 
16 percent, 13 percent for full-timers 
compared to 21 pwcent for part-timers* 



The 3-percent per year increase in S/E 
employment at institutions of higher ed- 
ucation between 1973 and 1983 middled 
the ovierall increase in graduate S/E en- 
rollment during the comparable time 
period. Employment of sc^ntists and 
engineers kept pace with, or exceeded, 
graduate enrollment in almost all S/E 
fields. In respcmse to stnmg engineering 
labor markets, accelerated gradujtfe en- 
gineering enrollment was apparent in 
1982, up 5 percent over 1981, corre- 
sponding to a 4-percent rise in academic 
mgineering employment fcH* the same 
scho(4 year.^^ 

The number of dcxtorate-holders em- 
pkiyed full time as scientists or engineers 
in higher eduotion institutions rose by 
an average of 3 percent per year bet%veen 
1975 and 1983, compared to a 1-percent 
per year growth for master's degree- 
hdders aikl 4 percent for bachelor's de- 
gree-holders. Bachelcn^s degree-hokiers 
decUried at an average yeariy rate of 2 
percent from 1975 to 1978, when acceler- 
Med growth once again became signifi- 
cant, increasing their numbers by an 
average of 11 percent per year through 
1983. This increase in nondoctorate- 
hdders may correspoiKl to the acceler- 
ated growth rate of part-time scientists 
and engineers employed in academia 
and those with temporaiy or short-term 
appointments. 

Institutions under private contml em- 
ployed a much higher proportion of sci- 
entists and engineers with doctorate de- 
^ees (including first professional de- 
gree5>~about 80 percent of the total 
cmnpared to only 65 percent in puUic 
institutions. This ratio has remained fair- 
ly stable ^nce 1975 when degree level 
data were first collected. , 



type of activity 

The number of scientists and engi- 
neers performing research and deveU>p- 
mmt at universities and coOeges on an 
FTE b£^ increased 29 percent from 1973 
to 1^ to a tcHal of about 60,300, accom- 
panied by a similar growth in the 
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number of full-time-equivalencs en- 
gaged in teaching and other activities." 
The gain in R&D employment in FTE 
terms %va5 directly linked to increases in 
R&D expenditures by academic institu- 
tions, up ^ percent in constant dollars 
between FY's 1972 and m2. 

The average yearly rate of inca»ase in 
R&D scientists and engineers was great- 
er between 1973 and 1978 (4 percent), 
however, than between 1978 and 1983, 
when it slowed to less than 2 percent per 
year. This declining rate of growth in 
professional R&D staff accompanied an 
increasing use of graduate research as- 
sistants in the performance of research- 
up 4 percent per year between fall 1977 
and fall 1981.^ Employment data for 
1983 indicate an increase of only 1 per- 
cent in the number of full-time-equiv- 
alents devoted to R&D activities, paral- 
leling the wnstant-dollar slowdown in 
FY 1982 R&D spending at universities 
and colleges and a leveling off in the 
number of S/E graduate research assis- 
tants in fall 1982. 

Academia's share of the national t«tal 
of R&D-engaged full-time-equivalents 
has changed little in the past decade, but 
industry, which showed accelerated 
gains in R&D employment after 1978, 
increased its pt»rtion to three-quarters by 
1983, up fn»m ab4>ut two-thirds in 1973 
(chart 22). Full-tiire equivalents em- 
pkiyed by industry in 1983 show that this 
sector continued to outpace the academ- 
ic sector in R&D employment growth 
(chart 23). In fact, the industrial sector is 
the only one that showed substantial and 
consistent gains throughout the past de- 
cade^up an average of 4 percent an- 
nually. In i»ther sectors, gn»wth rates in 
employment of full-time-equivalents in 
R&D activities slowed after 1978— to less 
than 2 percent per year in *K:ademic and 
nonprofit institutions and less than 1 
percent yearly tor the Federal sector. * 
The 1982 and 1983 figures show virtually 
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MO rise in the level of R&D personnel 
except in industry and institutions of 
higher education. 

just over twinfif ths of all scientists and 
engineers in academia vvcre emfrtoyed in 
the life sciences, but life scientists ac- 
counted for three-fifths of all academic 
full-time-equivalents engaged in R&D 
activities in 1983, followed by physical 
scientists and engineers at ab*»ut 12 per- 
cent each. These pri>portions did not 
change after 1978 when FTE data were 
first wllected by discipline. 

type of institiition 

The rates of gn»wth in the *:ademic 
employment of scientists and engineers 
differed by type of institution, the fastest 
pace iKing set by 2-year institutions— up 
an average of 5 percvnt per year fwm 
1973 to 1983- and the slowtvit pace by 
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bachelor's-granting institutions which 
shtvMwd very little overall gain in MsA S/E 
employment (chart 24). The number of 
scientists and enginwrs employed part 
time rose at much higher rates in each 
institutiimal category except dcKtorate- 
granting, thus increasing their ptMiim of 
overall S<E professionals substantially. 
The average yearly gain irf 1 1 percent in 
part-timers employed at 2->'ear institu- 
tions raised their share in l«W3 to more 
than t%vo-fifths of all scientists and engi- 
neers empUn-ed in these institutions, up 
from one-fourth in 1973. This corre- 
spimds to impressive enrollment gains 
during a comparable time period, up an 
average trf about 6 percent per year, covn- 
pared to only I percent for universities 
and cHher 4-yvar institutions.'' Master's- 
granting institutions also showed sub- 
stantial gains in numbers of S/p. profes- 
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stonals emplc^red part time, averaging 
increases of U percent yearly from 
1973-83. Although the portiim of total 
scientists and engineers empk^yed part 
time at doctorate-granting institutions 
increMwd only 1 percentage point to 19 
pea-ent in 1983, this instihitional group 
was the only one to haw consistent and 
uninterrupted growth in employment of 
btith full- and part-time scientists and 
engineers over the entire 1973-83 peritid. 
Bachelor's-granting institutions shtwed 
an actual decline in scientists and engi- 
neers employed full time. Ihe small 
gains seen in total employment by this 
gn)up were attributable entirely to the 
hiring of part-timers. 

The mix of full- to part-time scientists 
and engineers changed considerably be- 
tween 1973 and 1983 for each type of 
institution except doctorate-granting 
(chart 25). As mentioned earlier, 2-year 
schools (including non-S/E degree- 
granting institutions) showed the most 
dramatic shift, followed by master's- 
granting campuses. This continuing rise 
in the portion of part-time employment 



is largely a result of increased hiring of 
nonpermanent, nontenure track 
employees. 




sex of scientists and 
engineers, 1974-63 

Women steadily increased their repre- 
sentation among pmfessional S/E staff 
within the .nrademic sector and in 1983 
^rounted for 21 percent t»f all academic 
scientists and engineers, higher than 
their 13-penrent share (4 the national S/E 
work force.^ C'.rowlh rales in full-time 
empU»yment i»f wi>men consistently ex- 
ceeded those for men between 1974 
(when such data were first collected) and 
1^3^ percent per year compared to 2 
percent. Gains in numbers, of women 
empk^ed part time have been ewn fast- 
er (at least since 198() when data by sex 
and status were first gathered), rising 9 
percent per year fnmi 19iWto 1%3. In the 
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litter yean women accc^nted for 26 per- 
cent of all academic scientists and engi- 
neers empk^yed part time and 19 percent 
of those empkiyed full time (chart 26). 

The number of women employed as 
hill-time scientists and engineers in aca- 
demia grew 65 percent after 1974 to a 
total of about 53 J(X) in 1983. These gains 
were apparent ^rross all mafor S/E fiekls, 
and average yearly growth rates for 
women exceeded those for men in all 
cases (chart 27). The highest average an- 
nual growth rates during this period oc- 
curred among women engineers, up 13 
percent, and environmental scientists, 
up 1 1 peirent. These are fields, however, 
in which mimen have historically been 
underrepresented, and thus gains in ab- 
siiiute numbers do not appear as im- 
pressive as the growth rates indicate. 
The 1974-83 addition erf about 675 aca- 
demic women in the engineering fields 
bnmght their total to only 1,000 in 19H3 
(companrd to 27,HO0 men), or a 4-|:^rcent 
share of the total Women life scientists 
and psychi>logists, up 6 percent and 4 
percent per year, respectively, showed 
the largest pri>portional gains, each ac* 
counting in 1983 for at least one-quarter 
of total full-time employment in these 
fields (chart 28). 

Ihe field distribution for academic 
full-time scientists and engineers differs 
siimewhat by sex. Both women and men 



continued to be most heavily concen- 
trated in the life and social sciences 
(chart 29). Althinigh engineering ranked 




third for men (13 percent), it ranked at 
the bottom along with environmental 
sciences for women (only 2 percent). 




Men 
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TWelve percent of men were (rfij^kral sci- 
entists compared to only 5 percent of 
their female colleagues. 

women d€>ctorele4ioklers 

The pattern ot mcivased representa- 
tion of wc^men employed full time as aca- 
demic saentists and engineers diK-s not 
in itself reflect the entire pictuav It is 
necessary to liK^k itf iHher significant and 
relevant factors regarding salaries, ten- 
ure status, bin employment in iilher eco- 
nomic sectors, etc., in order to assess 
their pa»sent standing, A recent repiirt 
from the National Research Council 
(NRC) based on surveys of diKiorate sci- 
entists and engineers indicates thai 
women m academe have not yet 
achieved paritv with their male col- 
leagues in a numbt^r of areas.^ fxn exam- 
ple, although women employed as scien- 
tists and engtnt^Ts in higher education 
institutions amtinued to gain in num- 
bers, their salaries have not kept pace 
with thi>se i>f men at the same degree 
level. Women doctorate-holders em- 
ployed as scientists and engineers in ed- 
ucational institutions in 1973 earned a 
im*dian annual salary that was $2,600 
lower or 87 percent of that for men. In 
1981, the median annual salary dif- 
ference was S6,3(K), with w^omen earning 
onlv 80 percent of the median salary for 
men. A 1981 NRC repi>rt on a matched 
sample tif men and wi»men dcKlorates 
found that these differences remained 
even when cimtrolling for education, ex- 
perience, type ol employment, and 
years simv reieiving the doctorate de* 
gree. Ihus, among a matched-pair sam- 
ple of reient dtn titrates, the median sal- 
arv in 1979 tor women in full-time 
academic jobs was lower than that for 
men m all fields. I he largest differentials 
in pay wore in i hemistrv (S3, 300) and the 
biological Silences (S2.100)/' Tlu* small- 
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est differentials were in mathematics 
($400) and psychology ($600). A later 
study finind that even atter conta^ling 
for academic rank, salary differences for 
men and women persisted in most 
fields. At full pn^sor rank, the dif- 
ferentials ranged from a low of $1 ,0(X) in 
physics to a high of $6,200 in the medical 
sciences (chart 30). The salary deficits in 
1981 were of the same order of magni- 
tude as they were in 1977. ^ 

This pattern of K.wer women's salaries 
occurred not onlv in academia, but 
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across all S/E fields in all sectors of em- 
plovment. At the national level, average 
salaries paid to women divtoral scien 
lists and enginwrs in 1981 \%rre only 7S 
percent ot those' paid to men After 
standardizing for field, r»h:e. sin^ior of 
employment, and years of professional 
experience, the differential narrowed, 
but almost one-half of the differential 
remaininJ unexplained ** 

The distribution ot tacultv appoint- 
ments also shows considerable dif- 
ferences between men and women. 
Women scientists were found to be twice 
or three times as likely as men to hold 
nonfaculty (instructoriecturer) posi- 
tions, with the disparity increasing in 
most of the fields studied between 1977 
, and 1981. Such irff-ladder appointments 
were most wmmon for womt a in chem- 
istry, physics, and mathematics. When 
Uwking at faculty rank, "... approx- 
imately 50 pera»nt tif all males in sciencv 
and engineering departments were full 
pn>fessors in 1981, with the major re- 
search universities more top-heavy' 
than other institutions. And although 
there were 3,(W0 dixloral women scien 
lists employed in the leading institu- 
tions, only 10 percent of the women wvre 
full prcrfessors; 43 penrent wvre in off- 
ladder positions or are postdinrtoral ap- 
ptrintivs." For the 50 leading research 
institutions (ranked on federally fi- 
nanced K&n expenditures in FY 19H0), 
women in 1981 held 24 percent t»f the 
assistant professiirships, but onlv ^ per- 
cent of the full professtirships."^ 

Since a larger share of S F women were 
in temporary, part-time, and ofMadder 
appointments in 1981 , it is ncTt surprising 
that the proporticm of women scientists 
and engineers who were tenured Ci>n- 
tinned to lag behind that of men 7h per- 
cent for women compaa»d^To^3 percent 
for men at the assiKiate prcfdssor rank 
(chart 31). I his differential havlivlincd 
slightly sime 1977, howvver. and at the 
assistant pnrfess^ir level the percentage 
of women holding tenure in 1981 sur 
passed that of men 10 percent Ciim- 
pared to S percent * 
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minority scientists and 
engineers 

Ht'tivivn 1^72 and fmplovmont 
of l^uh Hack and Asian scH'ntists and 
«*n|^;iTHHTs in all voi tcus grew at an a\ er- 
a^i- Vi arlv rate of 1 1 fH-ncnt compared to 
^ pefivnt for thi'ir white counterparts/" 
Ihuv about 7i\im blacks and I2-S,tXK) 
A**ianN ut*re employed as scientists and 
« n^HUH r-^ in h^s2 representing cnvr 2 
perveni aiut 4 ptTi ent. respectively, o\ 
tola! t'fiiploynu lit Blacks were most 
otten i-niplo\ed a*- litetir mk lal scientists, 
and Asians were heayilv concentrated in 
i*ngineenng 

I he !4H| hu nnial Suryey ot l)iHU»rate 
Ktxipients provides intormatiim on the 
f*Hial ethnu distribution of diHTtiiral sci- 
t ntisis and engineers and minority env 
plovnu nt patterns, K^th naticmally and 
in Ihe Jiademic stvtt^r " Results from 



thih sample survey showed that the 
number ci doctoral scientists and engi- 
neers increasi^d W percent after 1973 (5 
percent per vear) to a total of about 
363,900 in I9H1, Minoritit^s accounted for 
only 15 percent of the net increase over 
this it-year period, althiiugh their num- 
bers nearly tripli»d. A full four-fifths of 
the net increase in minorities was at- 
tributed to Asians- up 14 peavnt an- 
nually betwwn 1973 and 1981, 

The academic sector employed one- 
half of all diKJtoral scientists and engi- 
neers in 1981, 60 percent of the black 
dcHTtorate-holders, f>0 percent of the 
white, and 43 percent the Asian, 

Variation by academic S/K field of em- 
ployment was apparent across racial 
groupings. White and Asian diKtoral 
scientists and engineers were mi>st heav- 
ily a>ncentrated in the life sciena»s, 31 
percent and 34 percent of the total re- 
spectively (chart 32). llie highest pnv 
portion of black diKiorate degree-hc^ld- 
ers, un the other hand, wetv empkwed 
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in sodal ^rktices (34 percent^ and 
the secund highest pnYpi>rtion in the life 
sciences (27 peavnt). 

MtniYrity diictural scientists and engi- 
neers empkwed in the industrial sinrtor 
accounted for ablaut 13^pea^nt of the 
total in 1981. The absolute number 
(1I,H()0) of Asian SE diKiorate-hotders 
employed by industry appro^Khed their 
numbers in academia ( but they 
represented a larger shaa' of the indus- 
trial total — about 12 percent. More than 
one-half of the Asian S E dinrtorate-hold- 
ers were employed in the engineering 
fields, compared to only 29 percent of 
Ihe whites and 20 percent of the blacks. 



fxistdoctoi^ utiiizat^ 

The 3?>8,81K> scientists and engineers 
working in academic institutions in Janu- 
ary 1983 included about 19,8(X) piistdiK- 
torates, or almost 6 percent of the total, 
according to the NSF Survey of Graduate 
Science and Engineering Students and 
l\»stdiKtorati*s (GS5P), fall 1982.*' An- 
other 4,(XX) staff members — I percent of 
the total — were classified as "other non- 
faculty diKloral research staff-"" I\>stdiH:- 
torates are defined as those individuals 
with S/F Ph.D/s, M.D/s, D.D.S/s, or 
D.V.M/s (including foreign degrees that 
are equivalent to U.S. divtorates) who 
devote their primary effort to research 
activities or study in a particular depart- 
ment or program under temporary ap- 
pointments carrying no academic rank. 
Such appointments are generally for a 
specific periiHi and may a>ntribute to the 
«Kademic program through seminars, 
lectures, or work with graduate stu- 
dents. Their postdoctoral activities 
provide additional training for them. 
Clinical fellows and thi^se with appoint- 
ments in n»sidency training programs in 
medical and health professions are ex- 
cluded, unless rt*search training under 
the supervision of a senior mentor is the 
primary purpose of the appointment. 

I^YstdoctiH^ate employment increascnJ 
by k*ss than I penvnt frt>m fall lf«tl to 
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19ft2 compared to a 3-percent growth 
r^e for all other scientists and engineers 
(chart 33). This is in a>ntrast to 1980 81 
when the number of postdoctorates in- 
creased more rapidly than did the 
number of other scientists and engineers 
employed in universities and colleges, 7 
percent compared to 4 peavnt. 

Several factors have cimtributed to the 
gmwth in the number of pitstdiKiorates 
empk^ed by universities in recent years. 
In the long term, the postdoctorate ap- 
pointment has bea>me increasingly nec- 
essary as a stepping stone to f^Kulty ap- 
pointments in prestigious researchH>ri- 
ented universities, especially in the life 
and physkal science. A 1981 study by 
the NRC reported that 58 percent of the 
recent doctorate recipients in the bio- 
sciences took postdoctoral appoint- 
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ments; in physics the proportkm was 50 
pen:ent, and in chemistry, 48 percent.** 
More significant in the short term is 
the increasingly tight job market in aca- 
deme. The aforementioned NRC study 
found that , . In the face of decreasing 
numbers of appointments to faculty 
positions in many fields of science, there 
has been a marked increase in postdiH:- 
toral appiiintments during the past de- 
cade."*- The declining birthrate of the six- 
ties is generally expected to translate into 
declining a>llege enrollment during the 
eighties, resulting in decreasing num- 
bers of f^rulty openings during the same 
periiHi.** 

In view of the growing number of 
postdoctorates and graduate research as- ' 
sistants invoKvd in the performance of 
academic a*search and development, a 
ciYmparison of the utilization patterns of 
the two groups is worthwhile. In addi- 
tion, the significant amtribution of aca- 
demic R&D funding to the suppt>rt of 
both groups means that the distribution 
of R&D expenditures is alsi> of intewst. 
Although the discussion that follows re- 
fers technk^aliy only to those piwtdiK'to- 
rates employed in diK torate-granting in- 
stitutions, it applies for all practical 
purposes to all pi>stdoctorates employed 
in universities and colleges, since only 
39— i>r two-tenths of 1 percent- -were 
employed in masters-level institutions 
in fairi9«2. 

The ratio i>f graduate n^seanh assis- 
tants to postdoctorates for all S/E fields 
combined %vas 2.7 to 1 in fall 1982, 
slightly higher than thv 2.3 to 1 ratio in 
1977. As indicated earlier, however, 
there is a wide variation among fiekis in 
the utiii/ation nf postdiniorate staff. In 
the life and physical sciences, which 
have had the heaviest a^ncentratkm irf 
postdoctorates, the r^ii^s irf graduate ny 
search assistants to postdiictorates were 
I.2to 1 and 2.0to 1, rt^piHiivelv, in 1982. 
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At the opposite extreme, graduate re- 
search assistants outnumbered postdoc- 
turates by more than 10 to 1 in the social 
sciences and engineenng. 

The field distribution of postdocto- 
rates approached more closely that of 
lUcD expenditures than did that erf grad- 
uate research assistants; in both d^ sets 
the life sciences made up a mafority erf 
the total (chart 34). Among graduate re- 
search assistants, those in the life sci- 
ences, ahhough still the largest t^gle 
group comprised only 31 percent of the 
total. Engineering was a distant third be* 
hind the physical sciences in postdocto- 
rate employment, even though it con- 
stituted the second largest proportion of 
both R&D expenditures and graduate re- 
search assistants* This may be explained 
by the ready availability of job opmings 
in industry for new engineering docto- 
rates in recent years, and as indkr^rted 
eadier, this situation also adversely af- 
fected the ability of universities to fill 
faculty vacancies. If, as some recent s'ud- 
ies indicate, the job market for new engi- 
neering graduates in industry slackens 
in the near future, the number of engi- 
neering doctorates accepting postdoc- 
toral appointments may increase.** 

Approximately three-fourths of all S/E 
postdoctorates were supported by 
Federal funds in fall 1^1, a proportion 
that had changed littte since the eariy 
seventies. The proportion of all gradu^e 
research assistants who were primarily 
supported by the Federal Government, 
nearly three-fifths, and the federally 
spimsored portion irf all academic R&D 
expenditures, about two-thirds, were 
also approximately the same as in 1974. 
In fall 1982, however, the propi>rtions of 
postdcKtorates and graduMe research as- 
sistants primarily supported by the 
FiHlerai Ckwernment fell ti. 71 percent 
and ^ perivnt, respectively (chart 35). 
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As mi^t be anttcip«Aed cm the b»is of 
their higher funding levels, puWidy con- 
trolled institutions employed the major- 
ity of the postdoctor<des in academe. 
PUl^ universities and colleges were re- 
sponmUe for 63 percent of aU R&D ex- 
penditures, employed 56 percent of the 
postdoctoral, and enrolled 68 percent 
of the S/E graduate students. The dis- 
trilmtion by ^E field of postdoctorates in 
the two types erf institutions showed that 
life scientists comprised about two- 
thirds of all postdoctorates in both public 
and private institutions. Physical scien- 
tists, hoivever, comprised a ^gnificantfy 
larger proporttim of the pc^octorates 
emploj^ in public instituticms tfian in 
private institutions, 25 percent com- 
pared to 18 percent. This is largely a 
reflection erf the heavy concmtration of 
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phyfifeal scknce postdoctwates in a few 
large public institutions (diait 36). 

Women made up slightly more tlian 20 
percent of all S/E postaloctorates in fall 
1981, up from 18 percent in fall 1979, 
when data on sex were added to the sur- 
vey. The number of women holding 
postdoctcH*ate appointments grew dur- 
ing this period at an average annual r^^e 
of 11 percent, compared to a 3-percent 
average annual rate in the number ctf 
men. Women's share of the postdocto- 
rstte total varied widely among the S/E 
fields, however, from 2 out of 5 in psy- 
diology to atxHit 1 in 12 in engineering. 
By fall 1982, 23 percent of all postdocto- 
rates were women. 

The proporticm of foreigners among 
postdoctoral employed in U.S. institu* 
tions, 32 percent in 1977, rose to 37 per- 
cent by 1982. U.S. citizens were in the 
minority in three fields — engineering, 
the physical sciences, and the mathe- 
matkal/computer sciences. In fact, only 
one engineering postdoctor^e in three 
was a U.S. citizen. Abcnit 74 f^rcent 
the postdoctorates with U.S. citizenship 
were life scientists compared to 53 per- 
cent of tl^ foreigners; physical scientists 
and engineers, however, £»x)unted fcH- 
much larger proportions of foreign 
postdoctorates than of U.S. citizens. 
These proportions were substantially 
similar in fall 1981 (chart 37). 
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trends in graduate 
s/e enrollment 



general 

characteristics, 
1975-82 

NSFs fall 1982 Survey of Graduate Sci- 
ence and Engineering Students and 
R>stdoctorates (GSSP) coUected data on 
full- and part-time enrollment in 
postfoaccalaureate programs at 614 in- 
stitutions in the United States. These in- 
stitutions reported that a total of 400,000 
graduate S/E students were enrolled in 
1982, up 2 percent over fall 1981 totals. 
More than one-half the increase (51 per- 
cent) was in engineering fields. Enroll- 
ment in graduate engineering fields 
grew by 5 percent from 1%1 to 1982, 
compared to a l-percent increase in the 
sciences. This pattern was in contrast 
%vith the 1975-81 period— 3 percent per 
year in enginwring and about 2 percent 
per year in the sciences. Total graduMe 
S/E enrollment growth during this 
period averaged 2 percent to 3 percent 
annually. 

S/E graduate students represented 36 
percent of all graduate students in 1982, 
as reported by the N^onal Center fen- 
Education Statistics (NCES), and about 3 
percent of all enrollment. 

The continuing growth in the overall 
number of students enrolled for ad- 
vanced degrees in S/E fields runs coun- 
ter to the trend in the arts, education^ 
and humanities, where steady d?dines 
awraging 1 percent per year have taken 
place each year from 1976 to 1982, except 
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for 1979-80.*** The number of non-S/E 
giaduitfe students declined by nearly 3 
percent frtim 1981 to 1982 (chart 38). 

Drpartmem ot fducMnm. KatknuA t iult^ lor i:dut j- 
tH>n St4l>»t^. W Inniitment in Highn frfwufii'w IW 
(Washinitt«m, DC , IW), pp tOand XI 



These patterns reflect the perceptions of 
individuals considering gradujrte study 
as to which fields are likely to be in great- 
est demand in the eighties and beyond. 

The expected decline in enrollment in 
higher education, which NCES pre- 
dicted would begin in 1981, has not yet 




\ 

ouderialized.** Increasing numbers of 
nontradittonal students, including 
%vDinen, minorities, and those oWw than 
the tradiHonal 18- to 24-year-old age 
groups have thus far oSiset the decrease 
in the number of 18- to 24-years3ld white 
males entering college at all levels, both 
graduate and undergraduate. In fall 1982 
the two trends virtually offset each other. 
Allen W. Ostar, in an article in The Chmm- 
de of Higher Education, has predicted that 
by 1990, more than one-half the enroll- 
ment at institutions of higher education 
may consist of older people returning to 
college to continue or update their 
education/'' 

Throughout the period in which grad- 
uate S/E enrollment data by sex have 
been collected in the GSSP (since 1974 
for full-time gradu^e students in docto- 
rate-granting institutions and since 1976 
for total graduate enrollment), the 
number of women has continued to 
grow f^ter than the number erf men — a 
12-percent average annual increase com- 
pared to a 1-percent average annual de- 
cline at the total S/E enrollment level. In 
fall 1982, men graduate S/E students con- 
tinued to outnumber vwmen — 56 per- 
cent of total enrollment in the sciences, 
89 percent in engineering. Among all 
other c£rtegories of enrollment, men were 
in the minority. For example, in 1982 
women comprised 54 percent of all grad- 
uate students in fields other than science 
and engineering, 52 percent of all under- 
graduate enriTllment, and 53 percent of 
the 'other enrollment' category, which 
includes enrollment for first-pnrfession- 
al degrees and unclassified students. 

I^rt-time graduate enrollment in S/E 
fields grew at a more rapid rate between 
1975 and 1982 than did full-time enmW- 
ment~A percent per year compared to 2 
percent. The distribution of graduate 
students by enwllment status varied sig- 
nificintly between S/E fields and non- 
S/E areas. Although full-timers com- 
prised 67 percent irf all graduate stu- 
dents in the sciences and 56 percent of 
those in engineering, only 27 percent of 
those in ^Hher fields were enrolled full 
time 



*~ AlldnW iSlJI -Pjrt-IiiwSeudt-nts. TlieNW M4|t»r- 

7. \m. p Vi 



Doctorate-granting institutions, al- 
though compriang orrfy about one-half 
the institutions surveyed (323 out of 
614), employed 66 percent of all academ- 
ic scientists and engineers and enrolted 
about 87 percent of the graduate S/E stu- 
dents in the 1982/83 academic year. The 
347,400 graduate S/E students enrolled 
in doctorirte-granting institutions in fall 
1982 represented a 2-percent increase 
over the number reported in fall 1981, 
and S/E enrollment at master's-granting 
institutions rose 3 percent. In the same 
time period, the growth rate in the 
number of scientists and engineers em- 
ployed in doctorate-granting institutions 
was just under 2 percent; employment 
groMTth at master's- granting institutions 
averaged 4 percent (chart 39). By com- 



parison, graduate S/E enrollment in- 
creased 5 percent from 1980 to 1961 in 
master's institutions and 2 percent in 
doctorate institutions, while S/E employ- 
ment rose by 2 percent and 4 percent, 
respectively. 

enroHment and clegtBe 
pattBTfis 

During the 198(V81 academic year, in- 
stitutions of higher education awarded a 
toUl of 32,900 dtKtorate degrees, up less 
than 1 penxnt over the previous year.** 



• {)rp*rtinmt u( I diHVrtion. NdtHHui Ccnivr tor tduca- 

(NCES (»2mi7XW4!*inRti>n, D C Supl ii< DiwimMH*. 
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Of these, slightly more than one-half 
Yiete in t\w sciences, engineering, and 
health fields. At the master s-degree 
level, appniximately one-fi»urth tM the 
degrees were awarded in the S/E and 
health fields, and among the baccalaure- 
ate degiws, just under Iwivfiflhs were 
awarded in these fields. A general enri»tt* 
ment shift away from non-S/E fields and 
toward the sciences and engineering, 
however, can be traa*d in numbers oi 
degn?es awarded (chart 40). Only in the 
health fields did the number irf degrees 
awarded increase insistently at all lev- 
els— aver.iging fi-percent per year 
growth at the baccalaureate level, « per- 
cent at the master's level, and just under 
6 penrenl at the diHii»rale level. During 
the 1974-81 period, S/E bachelor's and 
master's degrees awarded remained vir- 
tually lewl and the number of doctorates 
declined by less than 1 peavnl. In non- 
S E fields, btHh baccalaureates and dix:- 
torate degrees tell slightly; the number oi 
master's degrees awarded rose by less 
than 1 percent. 



doctorate-granting 
institutions 

In 197!> the GSSP survey universe was 
expandc-d to include all graduate inslilu 
tions. luKh year sint e that lime approx- 
imatelv seven out oi eight graduate S E 
students were repi»rted as being in doc- 
tt»rate-granting institutit»ns. Until 1*^79, 
the questionnaires sent to master's- 
^ranting institutions requesttni substan- 
tially less detailed data than did the doc- 
lorate-level questionnaires. I he re- 
mainder of this section will therefore 
examine thoso longer-term trends for 
which detailed data are available duc- 
torate-granting institutitins imly. 

In 19S2, hH pi'rcent of the graduate S H 
students enrolled in dixtorate-granting 
institutions were full-timers, compared 
to 72 pereent in 1975. I he gnm th rates 
ftw part-timers during the 1975-81 f^riixi 
averaged abt»ut 4 percent per year, or 
twice the average annual increase in full- 
timers. Although the number vf part- 
timers continued to grow by 4 percent 
from 1981 to 1982. the increase in full- 
timers was just t)ver I percent. Fluctua- 
ttuns were much more marked in part- 
time enn»llment than in full-time enrt>ll- 
ment. R>r example, the 1981-82 gn»wth 




33 



in fuU-dme enrcrflment in environmental 

sciences was 4 penrent compared to more 
than 12 pen:t»nt for part-timers (chart 41). 
for berth full- an J part-time enrollment, 
gnnvth was concentrated in engineering 
fields and the aimputer sciences, reflect- 
ing the increasing demand on the part of 
industry' for empkiyees trained in thi*se 
areas. Ilie rapid growth in graduate en- 
gineering enrollment may alsii spur- 
ani by the availability of both Federal and 
industrial funding, as both public and 
private sectors n*spond to the threat of 
declining numbers of new dcKtorates 
planning to enter academic careers. For 
example, such organizations as the Hxx- 
on Kmndation, Ciencral Electric Corpi>- 
ration, and American Telephone and 
Telegraph have announced the creation 
of programs in recent years aimed at 
channelling funds into the academic sec- 
tor, either fi>r the endowment of profes- 
sional chairs, the replacement of ob- 
solescent facilities and equipment, or the 
funding of scholarships for paimistng 



graduate students in fiekls where de- 
mand is seen as outpacing the predicted 
supply new doctorates. 

By amtrast, psychology and the siKial 
sciences shinved declines in Krth full- 
and part-time enrollment, attributed in 
part to the discrepancies Nrtween start- 
ing salaries in thi>se fields and starting 
salaries in the high-tech fields. Although 
faculty salaries in 70 public institutions 
in 1981/H2 averaged less than $2H,(XI0 in 
the social sciences, the average salary in 
engineering was neariy $32,(KX).*' 

full-time graduate stuctents 

The 237,700 full-time graduate S/E stu- 
dents in doctorate-granting institutions 
represented about three-fifths of total 
graduate S/E enrollment in all institu- 
tions in fall 19H2. Of these, aK>ut 33 per- 
cent weiv reptirted as first-year stu- 



dents, down somewhat fnmi 37 peromt 

in 1977, the peak year The number en- 
rolUHl in their tlrst year irf graduate study 
declined markinily from 1977 until 1979 
and then rose by 6 percent in 1980, re- 
maining at about 77,000 thmugh 1962* 

sources of support 

The number of full-time graduate stu- 
dents relying primarily im Federal sup- 
port peaked in 1980 at neariy 53,000, or 
23 percent the total, and then declii^ 
by 4 percvnt in fall 19B1. Fall 1982 data 
indicate a further d(*cnease of about 7 
peivent (chart 42). Hie greatest 1981^ 
decline iKCurred in the number sup- 
ported by the Department itf Health and 
iluman Services (HHS), down 10 per- 
cent, but all agencies except DOD and 
NSF supported fewer students in 1982 
than in 1981. The downturn in the 
number o( full-time graduate students 
n»ceiving primary support from Federal 
agencies, especially those supported 
through fellowships and traineeships^ 
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cmnckles with a 4-pefcent decfease .(12 
percent in constant dollars) in Federal 
4^lig2^ons for fellowships, traiiweship^i, 
and training ffants itom FY 1*W0 to FY 
* 1981 Data for FY 1V82 indicate a ?*light 
increase in such cMig^ons — ^9 percent 
in current dollars (2 percent in awstant 
dollani). Conwrsations with agency ot- 
ftcials support the conclusion that the 
funding growth has been used primarily 
to augment the individual stipends 
awarded rather than to increase the 
number of students supported. At NSf, 
for example, the amount obligated to 
students rose from $7.3 million in 1981 to 
$8.6 million in 1982, while the total 
number of students receiving NSF 
awards declined from 1,521 to 1,464. 
This was equivalent to a 23-percent rise 
(15 percent in cimstant dollars) in the 
amount awarded per student. The sti- 
pend received amounted to an average 
of less than $6,000 per student, up from 
$4,300 per student in 1975/* 

The effects of the decline in direct 
Federal support for graduate S/E stu- 
dents have been somewhat offset by in- 
creased funding from non-Federal 
sources. Although the number of stu- 
dents supported primarily by the 
Federal Government fell by 3,4(W from 
1981 to 1982, the number relying pri- 
manly on institutional sources (includ- 
ing State and kKal giwemment funds 
channelled thnmgh institutions) rose by 
3,200 during the same period. This 4- 
percent increase was significantly higher 
than the average annual gmwth rate of 
the 1975-81 periivJ. Those suppi^rtea by 
other U.S. sources grew by 8 percent in 
the later pericxl, compared to a 3-percent 
growth rate from 1975 to 1981. On the 
basis of supplementary data provided by 
about 80 inshtuttons during the fail 1^ 
CSSP survey, it is estimated that approx- 
imately 70 percent of those students re- 
ported as reanving support from "Other 
U.S. si^urces" were primarily supported 
by industry, the Ufmainder by privirte 
foundation grants and other nonprc^it 
organizations. The 1981-82 growth rate 
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anumgthf^ receiving support from for* 
e^ sources was 3 percent, down from 6 
percent from 1980 to 1981, paralleling 
^ ^bwdown in growth in enrollment erf 
foreign graduate S/E students. The 
number <rf full-timers relying primarily 
on selfH$upport (including loans and 
family) grew 3 percent from 1981 to 1982, 
compai«l to the 1975-81 average annual 
r^e of less than 1 percent. 

The sources of support relied upon by 
gradu^^e students varied widely among 
the S/E fields. In the physical sciences, 33 
percent of the full-time graduate stu- 
dents received major support from 
l^eral sources, compared to 8 percent 
of those in the social sciences. Converse- 
ly, only 6 percent of physical science 
graduate students were primarily de- 
pendent on self- or family support while 
44 percent of those in the social sciences 
relied primarily on these sources (chart 
43). 



The rates of change in Federal agency 
support for specific S/E fields varied 
widely. For example, although the total 
number of full-time graduate students 
primarily supported by DOD increased 
by 6 percent from 1981 to 1982, the 
number in engineering rose by 9 percent 
and the number in the mathematical/ 
oimputer sciences grew by 1 1 percent; 
the number of DOD-supported graduate 
students in psychology, however, fell by 
18 percent. Of those supported pri- 
marily by NIH funds, the number of bit>- 
logical science graduate students de- 
dtned by 3 percent while the number in 
the health sciences grew by 16 perrent.*^ 




mOChW^nflS off Slypiwt 

The number of full-time graduate stu- 
dents in doctorate institutions who were 
supported by fellowships and train- 
eeships declined by more tlwn 4 percent 
from 1981 to 1982, while the number of 
those supported under research and 
teaching dssistantship:> continued to 
rise, up less than 1 percent and 4 per- 
cent, respectively. Those supported 
through all other mechanisms such as 
tuition grants and self-support grew by 
more than 2 pen:vnt (chart 44). Of the 
fellows and trainees reported in 1982. 40 
percent were supported primarily by 
Federal agencies, compared to 52 per- 
cent tn WTS.'^'The number of fellows and 
trainees declined because Federal obliga- 
tions for fellowships, traineeships, and 
training grants decreased annually by an 
average o* 6 percent (13 percent in con- 
stant dollars) between 1974 and 1980.^ 
Both the institutions themselves and 
other cnitside sources increased their fel* 
lowship/traineeship support in 1^, but 
not enough to offset totally the drop in 
* the number supported by Federal 
sources. Agencies such as the Depart- 
ment i>f Agriculture that have not sup- 
ported fellowships in recent years, 
however, plan to institute such pro- 
grams in the near future; this action may 
partially offset the declines in fellowship 
funding by the Departments of Educa- 
tion, Interior, and Health and Human 
Services. 

Research assistantships also were 
funded primarily by the F^eral Covem- 
inent~56 percent at the total in 1981 and 
54 percent in 1«»2; the total, however, 
declined by 1 percent from 1980 to 1981 
and remained level in 1982. DOD was 
the only Federal agency that significantly 
increased the number of research assis- 
tants it supported in 1981 and 1982, up 
nearly 9 percent per year, while the 
number supported by other Federal 
agencies dropped sharply. The 2-percent 
per year overall decline in federally sup- 
ported research assistants was more 
than counterbalanced by a 5-percent 
growth in the number supported 
through institutional research funds. 




The number of research assistants 
supported by Federal agencies generally 
paralleled the pattern of growth or de- 
dine in Federal R&D obligations to uni- 
versities and colleges, although there 
were notable exceptions. The leveling of 
Federal R&D support was first apparent 
in FY 1*»» and was foUo%ved by a 3-per- 
cent real-dollar decline in F'Y 1981. The 
decline in the number of federally sup- 
ported S/E research assistants in 1981 
a^ntinued in 1982. The impact, however, 
was not equal across all S/E fields, fw 
example, from 1980 to 1981, Federal 
R&D obligations to engineering grew by 
2» percent, the only major field to shtnv 
growth exceeding inflation. This re- 
sulted in additional support for engi- 
neering research assistantships, where- 
as some other fields decelerated or actu- 
ally declined in gnnvth. The number trf 
research assistantships in psychology 
and the social sciences, for example, de- 
clined by 5 percent from 1981 to 1982, 

women graduate Students 

The M,000 women enrolled full tin^ 
in S/E programs at dcK:lorate-level in- 



^tution9 represented oi^third ctf all 
full-time S/E graduate enrollment in 
a significant increase over 1975 
when they constituted a one-fourth 
share. The number of women rose stead- 
ily during the 1975-82 period, while the 
number of men declined 4 percent fnwn 
158,000 in 1975 to a low of 152,000 In 
1979, once again reaching the 1975 level 
in 1981. 

The field distribution of full-time sci- 
entists and engineers varied signifi- 
cantly by sex. Men were most often en- 
rolled in engineering, 26 percent of the 
total, compared to only 6 percent for 
women. Among men, life scientists com- 
prised the second largest groups 25 per* 
cent of the total, but made up the kiiigest 
share, 39 percent, of the %iromen en- 
rolled. In fall 1982, the proportions by 
field were similar except for a slight de- 
dine in the proportion erf men enrolled 
in the life sciences (chart 45), Despite 
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these differences, the dOd distributions 
of the seces seem to be gradually con- 
verging as the pattern of women's enmll- 
ment l^efpns to approach more closely 
that of men. Although the 1980-81 rates 
c( inciease among women in the life and 
social sciences and psychology — fields 
historically chosen by women — were 
low (1 percent to 3 percent), the number 
enrolled in high-technology fields of 
graduate study continued to rise at rates 
far above the average — 20 percent in the 
computer sciences, 18 percent in engi- 
neering, and 9 percent in the physical 
sciences. At the same time, the number 
of men enrolled in the life sciences and 
psychology actually declined, and rose 
by k^s than 6 percent in engineering, the 
fastest growing field These trends were 
largely continued in 1982, with engi- 
neering again showing the largest in- 



crease anumg imn (8 pncent) ami com- 
puter sdemres inaej»ing most rapidly 
among women (chart 46). 

The rapid increase in the number erf 
women enrolfed in gr^uate S/E study is 
directly relMed to the growth in the 
number of biKxalaureate degrees they 
earned. A report t>y the NRCs Commit- 
tee on the Educirtion and Empk^rment erf 
Women in Sconce and Engii^ering indi- 
cated that the proportion of all bac- 
calmir^i^ awarded to women rose from 
43 percent in 1970 to rarariy 50 percent in 
1^, and that the largest growth rates 
were in engineering and the mathe- 
matical/computer sciences. Similarly, 
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as the number of women ennriled in- 
creased, the number of doctorates 
awarded to women also grew steadily in 
all S/E fields. The number trf doctorates 
earned in S/E fields by men, on the other 
hand, peaked in 1974, dedined steadily 
through and increased only 

slighUy in 1981.'^ 

The prc^>rtion erf women in the total 
S/E labor foive follovmi closely the dis- 
tribution of women graduate S/E stu- 
dents and 5/E doctorates awarded to 
women. Psychology showed the hij^hest 
represent^^n of women <rf any ^E feld 
by ail thtw of these measures, and engi- 
neering the lowest (chart 47). 




foraign gnMhmlB siiictenls 

Graduate students twm abnwd repre- 
8entt?d 22 percent irf all full-time gradu- 
ate S/E students in diicturate-granting 
institutions in 1981 and about the same 
share in 1982. up from 16 percent in 
1975. The steady growth in the number 
«rf foreign graduate students affected all 
S'E fields, but the most notable effect was 
in engineering, where the proportion erf 
foreigners rose from 32 percent of the 
total in 1975 to 43 pcra*nt in 1982 (chart 
48), The rapid gnm-th that has charac- 
terized foreign graduate enn»llment in 
n?cent years, however, may be slowing. 
l>ata for fall 1982 indicate a rise of 5 per- 
cent since 1981, compared to 8 percent 
per year from 1975 through 1981. The 
slowdown in the rate of foreign student 
increase has been rept>rted alst» in the 
latest t-ditioii of the Institutior* iii Inter- 
national Kducation's annual publication, 
Ofvtt L}iwr> 1982 S.^ and was attributed to 
a sharp cutback in the numK*r t»f Iranian 
student*, studying at U S. universities 

In terms the lt»tal employment pic- 
ture, the impcKt of the continued grtnvth 
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in foreign enrollment in all fields (at both 
undeiKraduate and graduate levels) i» 
expected to be negligible, because ap- 
proximately three-fourths of all foreign 
students in this a>untry were on tempo- 
rary student visas and would therefore 
be expected to return to their own coun- 
tries upon completion of their studies. 
Their maji»r impact on the empkyment 
situatiim, therefcm?, occurs during their 
graduate student years. Rarticularly in 
fields such as engineering, the use of 
foreign graduate students as teaching as- 
sistants is beaiming increasingly preva- 
lent. The Council of Graduate Schools 
has projected amtinued increases in the 
number of foreigners at all levels of study 
and in all fields, but espi*cially in the 
number enrolled in engineering A the 
graduate level."" According to the June 
1%2 survey i>f doctorirte recipients, f<ir- 
eigners received 50 percent erf the docto- 
rates in engineering, 35 percent irf those 
in economics, and 32 percent of those in 
both mathematics and computer 
sciena's."" 
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apponaix a 

technical notes 



suiv^ of scientific 
and engineering 
expmdituiies at 
universities md 
colleges, fy 1982 

The universe for this survey iiKludes 
563 institutions in the United St^es and 
outlying areas having academic pro- 
g;ams in the sciences and engineering 
that offer a doctorirte or a master's degree 
in those fkelds, as well as tfiose sdKxHs 
witi^ $50,000 or imire in separ^ly bud- 
geted research and development (R&D) 
expenditures. In addition, the universe 
includes 19 federally funded research 
and development centers (FFRDC's)- 
The institutions surveyed are estimated 
to have spent about 99 percent of the 
academic R&D total. 

In the continuing effort to provide sta- 
tistical information of importance to 
federal and academic planners, the 
qt»stkmnaire used in the fiscal year (FY) 
19B1^ survey was virtually umiianged 
fimn tlurt used in pricHr >^rs except fm 
^ addition oi a question to the ''com- 
mentai'" sectkm requesting the number id 
person-hours required to complete the 
form and incorporating all '"optional" 
items as a standard part of the survey. A 
"crosswalk" was added to assist re- 
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spomlents in nurtching the science and 
engineering (S/E) fields requested in the 
expendituies survey disciplines with the 
fieM codes devised hy the National Cen- 
ter for Education Statistics (NCES) of the 
Depttrtn^t ai Edtnation and published 
in A Ckssifketkmoflnstrwtknml Pwgrams 
(NCES 81-323). To complete this survey, 
most institutions have incorporated the 
essential information into their rec- 
ordkeeping systems, thereby ensuring a 
omsistent bxmA from <me year to the 
next. Such consistency yields more 
useful statistics over time. As a rule, in- 
formjtficm to comp^ this instrunwnt is 
foumi within the in^tutfon's year-end 
accounting records. 

the respcHm rale 

The survey questionnaires were 
mailed in December 1982. By the survey 
dosing date in late June 1983, a total of 
456 completed forms were received from 
univernt^ aiui/or alleges out of the 
cmginal universe (rf 563, or an 81-percent 
institutional response rate; completed 
forms were received from all 19 
FFROCs. (Table A-1 shows the distribu- 
tion of institutiimal respcmses by degree 
level.) The final data ubulations are 
availaUe in the NSF publia^on Aauiemk 
Science/ Engineering: R&D Funds, Fiscal 
Year 1982 (Detailed StatisUcal Tables) 
(NSF 84-308). 
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Thbto A-1. RAO w p w wimif turvay 
rstpoma ralM by type of inslitiition: 
FY 1982 
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imputation for 

In order to provide naticmal iotah of 
FY 1982 academic R&D expenditures, 
the N^ional Sconce Found^n (NSF) 
developed estimates for the approx- 
im^ely 19 percent of the survey popula- 
tion that did not respond. A com- 
puterized fmxess, referred to as ''im- 
putation/ has been used consistently 
since 1976. TIk institutions themselves 
provide estimates in cases where rec- 
OTdke^wig systems do not provide suf- 
ficient detail. The combined imputed 
and e^imated aimnints totaled $442 mil- 
Ism fm academk: R&Ct«pmditures, or 
only 6 percent erf the $7. 3 HUtcm universe 
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lotj^ as sttoivn in Me A-2. This re|>re- 
sented a sUghtly hq^her impuUtfion rate 
than the rate ci 5 percent. Even 
though the uveraii iniititutwnal resf}ons<* 
rate fell tmm 86 percent to 81 percent in 
R&D expenditures reported by 
ihme institutitms that did respond rep- 
resented the \n«t majority of the 
fUcO expenditureH grand Mai. " 

1WM9 A-2. RAD wpe nd l t ui B t survey 
tn^NilMi (MNf MtbiuriBd wnounts by 
typ« of histitiition: FY 19M 
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In the abM^nct* ot a ri'iiable R6tD an>t 
indt»x, constant dollar figures are de- 
nved bv usinj; thtr j;ross national product 
K AU*) implicit prkx' deflatiirs calculated 
bv the IVpartment ot Commerce, as 
miHlified bv NSF to reflect a fiscal-year 
^basis 1 heve deflatiirs were calculated as 
ot {anuarv lable A-3 shows the 

tai tor«» us4*d in calculating cimstant 1^72 
dollars tor all years from 1972 through 
1983 

Table A-3. Gross nation^ product 
hiq^cit prtes cl«flta|tofs ussd In the 
calciilaiton of conslmit 1972 doa«s 
in tills refM»1 





Year 




Fac^ 


1972 






1 000 


1973 






1 044 
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1 121 


1»75 






1.233 


1976 






1 319 


1977 






i.«]e 


1978 






1.503 


1979 






1.635 


1980 






1 776 


1981 






1 «0 


1962 






2086 


1983 






2.178 



souRce: 
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It should be evident that the quality of 
the end product, as in all surveys, de- 
pends on the viability of the respond- 
ents' data. If information is not comfrfete 
^ the time of the survey, the respondent 
may find it necessary to provide only 
wh^ is available. In thM c»e, revision of 
eariier years' data is a strengthening 
action. 

Every effort is made to maintain close 
contact with repondmts in order to pre- 
serve the consistency and continuity of 
the resultant data. NSF carefully exam- 
ined the completed FY 1982 quesHon- 
naires upon receipt. A computedml fac- 
simile of the survey form was then 
prepared for each institution, defecting a 
3-year comparison of its responses to 
each item, including the current-year's 
data, and noting sub^ntive disparities, 
if any. The facsimiles were mailed to all 
doctor<^e institutions and to all other in- 
stitutions requiring corrections so that 
updating could be accomplished before 
tht final processing and tabulation. 

Institutions included in the R&D sur- 
vey are given the opptMtunity to correct 
prior-years' data when necessary. When 
updated or amended figures covering 
past records are submittai by a respond- 
ent, NSF changes the corresponding 
trend data. Similarly, if a respondent in- 
stitution undergoes an organizational 
change^ siKh as a nwrgei^ NSF ii«orpo- 
rates the effects of such changes into 
prior-years' dirta to preserve the com- 
parability and amsistency of the data 
seiws. 

Response to this survey is entirely vol- 
untary. Requests fcM* additional informa- 
ti<Mi concerning the survey Andmgs for 
the current or prior surveys should be 
directed to Ms. Judith F. Coakley or Mrs. 
Marge Machen, Uiuversities and Non- 
profit instihitions Stud^ Crou|^ Divi- 
sion of Science Resources Studies, Na- 
tional Science ItHUidation, Room Lr602, 
Washington, D.C. 20^, (202) 634-4673. 

Tapes showing data for eight years, FY 
1975-«2, may be purchased frrnn NSF 
Surveys, Abt Assodfirtes, Inc., 33 Wheel- 
er Street, Cambridge, Massachusetts 
02138, (617) 492-7100. 



fsdenri sufveit to 
unhmrsMes, colleges, 

snd sdSGted 
nonprofit biMtirtlcNf^ 
fy 1982 

scope of survey 

Data collected in the NSF Survey of 
Federal Support to Universities, Col- 
leges, and Selected Nonprofit Institu- 
tions, Fiscal Year 1982, cover the period 
October 1, 1981, through September 30, 
1982. The reporting system is based on 
the program established in 1965 by the 
Committee on Academic Science and 
Engineering of the Federal Council on 
Science and Technology. 

The FY 1982 data shown in this report 
%vere submitted by 15 Federal agencies. 
Data Imported by the Agency for Interna- 
tional Development (AID), the Depart- 
ment of Housing and Urban Develop- 
ment (HUD), the Department of Ubor 
(Labor), the Nuclear Regulatory Com- 
mission (NRC), and the Department of 
Transportation (DOT) were combined to 
constitote the 'other' category in tables 
that show funding by agency. 

As of October 1, 1979, the Office of 
Educitfion (OE), the National Institute of 
Education (NIE), and the Office of the 
Assistant Secretary of Education were 
separated from the Department of 
Health, Education, and Welfare (HEW) 
and merged to form the Department of 
Educ^icm; HEW was then renamed Qie 
"Department of Health and Human 
Services" (HHS). These changes took 
effect beginning with the FY 1980 survey. 

It should be noted that some agendea 
nc* »irveyed, such as the Departoient ai 
Justice, may account for a significant 
prop«tkm erf the total recdpts A some 
institotions even though those receipts 
may comprise a small proportion of the 
total academic R&D fundhig. 

CSrflgation figures listed for individual 
institutions reflect direct Federal sup- 
port, so that amounts subcimtracted to 
other institotions are induded. Those le* 
ceived via subcontract arrangement 
from prime contractors, however, are 
CMiuded. 

Also excluded from the survey data 
are specified Wpes of Federal financial 
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j^^nce: Loans sudi ^ those m^e by 
Educ^on s Office of Student Financial 
AHf»istdnce; agency support of Federal 
employee training and dewlopment ac- 
tivitien; and ftnanciai suppi^rt of an indi- 
rect nature, such as obligations desig- 
nated to State agencies, even though it is 
known that such funds are destined for 
an academic institution. Federal iibliga- 
tions to academic institutions exclude 
funds c4>ligated to federally funded re- 
search and development centers 
(FFRIK's) administered by universities. 

Federal obligations to systems offices 
of instttutions are presented on the basis 
of the individual institutions that com- 
prise the system, but obligations 
awarded directly to the central admin- 
istration of a system are listed separately 
If the funding agency, however, di>es nvl 
know of the final destination of the 
funds, the agencies report the funds as 
obligations to a system's administrative 
office, or "central system/ from which 
the funds are distributed to the system's 
individuil institutions. The 15 agencies 
in 1982 reported obligations to 2,763 uni- 
versities and ci>lleges and to 4() system 
offices. 

t^ligations reportt*d were rounded to 
the nearest thousand dollars. Obliga- 
lions differ from expenditures in that 
funds allwated during one fiscal year 
may be spent by the nvipient either in 
part or in whole during one or more later 
years. 

Data shown in this repi>rt are in cur- 
rent dollars unless irtherwise specified. 
When constant-dollar figures are dis- 
cussed, they are adjusted to 1M72 levels 
and are basc»d on the CNP implicit pria* 
deflator prepared by the IX*partment t>f 
Commerce, which measures the impact 
of economic conditions on the dollar 
amounts at the time the awards are made 
bv granting agencies. When there is a 
time lag tx'twtvn the i>bIigation irf the 
funds by the agency and the actual ex- 
penditun* of the money by the ivcipient 
institution, tHronomic conditions in the 
interval also have an impiurt on the real 
value i»f giHids and services. 

Requests tor additional information 
concerning the Survey trf Federal Sup- 
pi>rt to Universities, Ct>Ileges, and Se- 
lected Nonprofit Institutions should be 
adda*ssed to Mr Richard |. Benm>f, Uni- 
versities and Nonprofit Institutions 
Studies Cmmp, Division of Science R 
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sources Studies, National Science Fmin- 
dation. Room L-602, Washington, D.C. 
^550, (202) 634-4673. 

Data tapes showing data for fight 
years, FY 1975-82, may be purchased 
fmm NSF Surveys, Abt Associates, Inc., 
55 Wheeler Street, Cambridge, Mas- 
sachusetts 02138, (617) 4f)2.71(X). 

survey of scientific 
and engineering per- 
sonnel at unl- 
versittes and col- 
leges, January 1983 

Survey questionnaires were mailed in 
January 1983 to more than 2,200 institu- 
tions of higher education and their 19 
university-administered FFRDC's. 

The survey universe included all in- 
stitutions of higher education, including 
2-year institutions, that are identified by 
NSF as offering S/E degree-credit 
courses. The survey excludtnl schools of 
art, education, music, law, and theology, 
and all others that do not employ scien- 
tists or engineers. 

At the time the survey was cU^sed out 
in August 1983, about 2,2(X) universities 
and colleges and 19 university-associ- 
ated FFRDC's instituted the universe. 
Of these academic institutions, 1,284 (39 
percent) responded, about the same re- 
spcYnse rate as in 198 L Table A-4 shows 
the distribution of responsi»s by degav 
level of the institutions surveyed. Esti- 
mates for nonrespondent institutions 
represented approximirtely 21 percent i>f 
the ti>tal number of scientists and engi- 
neers employed in higher education 
institutions. 



JMe A-4. Scienca/englfieering (S/E) 
personMl survey resfxmse rates by 
type of Ifistltutkm: January 1983 
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The questionnaire used in the January 
1983 survey was basically unchanged 
from that used in 1982. A 'crosswalk- 
was included to assist resptmdents in 
matching the S/E fields referred to in this 
survey with the field cixles devis«l by 
NCES of the Department of Educ«rtion 
and published in A Classification of In- 
struitional Pnisfnims (NCES 81-323). 

The 1983 survey questionnaire con- 
sisted of three main items: Item 1 re- 
quested headcount data on the number 
of scientists and engineers by highest 
earned degn^e; ittw 2 collected head- 
count data by detailed field of science/ 
engineering, sex, and employment sta- 
tus (full- or part-time); item 3 requested 
information on total fuU-time-equiv- 
alents by detailed field of science/engi- 
neering as well as on full-time-equiv- 
alents engaged in research and 
development. 

estimates for nonrespotise 

In i^rder to derive univen>c estimates 
of all S/E empUnrment data presented in 
this repcirt, estimates were made for in- 
stitutions that failed to respond to the 
survey. Imputed data for individual in- 
stitutions were based primarily on key 
items reported (or estimated) in eariier 
surveys. Totals for these institutions 
were increased or decreased ^cording to 
overall rates of fluctuations for institu- 
tions at the same degree level and under 
the same type of contml (public or pri- 
v^e). IX'tailed computer-gener^ed im- 
putations were then made on the basis 
distributions aimputed for similar in- 
stitutitms. This pnvess, referred to as 
"imputation/' has been used consist- 
ently since 1977. 

The wmbined imputed and estimated 
amounts MMcd aUiut scientists 
and engineers employed by academic in- 
stitutions, or 21 percent of the 358,800 
universe total, compared to a 22-percent 
imputation rate in 1982. Table A-5 shows 
imputed and estimated amounts for the 
1%3 survey by field, employment st^us, 
and type of activity. Imputation rates 
generally increased across all major 
fields. The highest imputation rates oc- 
curred for psychologists and mathe- 
matical/computer scientists, about 31 
percent and 28 percent, respectively, 
each up slightly over 1982 rates. The 
knvest imput^iim rate, life scientists at 
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amounts by fMd, •mptoyiiiCfit ttaHW, and actlvtty: January 1M3 
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15 percent, was about the same as the 
l*m rate. 

The imputation rate for total FTE scien- 
tist<> and engineers engaged in sepa- 
rately budgeted K&D activities fell 5 per- 
centage points in 19«3, to 17 percent, 
counting for 10,000 out erf the 60,300 
total. This rate, however, represents con- 
siderable improvement over rates prior 
to 1981. 



Requests for additional information 
corKreming the survey findings should 
be directed to Ms. Judith F. Coakley or 
Ms. Esther Gist, Universities and Non- 
pn^t Institutions Studies Group Divi- 
sion trf ScierK« Resources Studies, Na- 
licmal Science Rnindation, Rot>m Lr602, 
Washington, D.C. 20550, (202) 634-1673. 

Data tapes showing data for eight 
years, January 1976-January 1^ may be 



purchased from NBFSurvejrs, Abt Asso- 
ciates, Inc., 55 Wheeler Street, 
Cambridge, Massachusetts 02138, (617) 
492-7100. 



survey (rf graduate 
sdOToe and 
en^Mwing students 
and postdoctorates, 
fall 1982 

Survey packages for the 19B2 sur- 
vey were mailed in November 1982 to 
443 reporting units at 323 doctor^e- 
grantifig institutions and to 291 nuisterV 
granting in^tutions. The lumresponse 
rate at the dosing date was s^ificantly 
higher in 1982 than in earlier years; 25 of 
the doctorate-granting institutions and 
49 master's-granting institutions were 
unat^ to provide data. Cuts in funding 
and personnel were the re^^ons most 
often cited by nonrespondent institu- 
tions for declining to respond. 

imputation for 
noniosponso 

Data for nonrespondent institutions 
or departments were estim^tfed in order 
to determine the universe tcrtais, Im* 
put«^on factors were derived frcmi the 
previous responses of nonrespondent 
departments, increased orMiecreased to 
reftect tfie growth or dedine in respond*^ 
ent departments in the same field grant- 
ing the same nighest degree- The re- 
spcmse rates for institutions and depart- 
ments are shown in taMe A-6. 

As indicted earlier, the response rMe 
in the fall 1982 survey was higher than in 
fall 1%1; estimated amounts, howevei; 
accounted for only 9 (^rcent erf the fgnd- 
uate students and 12 percent of the 
postdoctorates shown. The proportscm 
of each erf the major vari^Ailes — full-time 
graduate students, part-time graduirte 
students, and postdoctorates — repre- 
smted by imputed figures at eadi level 
of institution — doctorate-or master's- 
granting — is shown in table 

Requests for additional information 
coiKeming the Survey erf Graduirte Sd- 
ence and Engineering Students and 
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Rjsldoctoiates should be addressed to 
Nfe I. G. Hticken|NihIe& UnivemtKS and 
Nonprofit institutions Studies Group, 
Division of Science Resources Studies, 
National Science Foundation, Wash- 
ington, D.C. 2Smi. (202) 634-4673. 

Data tapes showing data for eight 
years, faU 1975-faM 1982, may be pur- 
chased fnwn NSF Surveys, Abt Associ- 
ates, Inc., 55 Wheeler St., Cambridge, 
Massachusetts 02138, (617) 492-7100. 



^bl» M, hirtHmKwl cltpwtnwntrt fwponie to the yadiwte 
Midsnt stirvBy by type of Mttutlon: taH 1982 
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TaWe A-7. Proportion of totals imputed for the gradliate student survey by type of institution: 
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appendix B 



detailed statistical 
tables 



R&D Esqienditures page 

B-l. R&D expenditures sA 

universities and colleges by 

year and source of funds: 

fiscal years 1953-82 41 

B-2. R&D expenditures at 

universities and colleges by 
year and character of work: 

fiscal years 1953-82 42 

B-3. R&D expenditures at 

universities and wlleges, by 
source of funds, character of 
work, and science/ 
engineering field: fiscal years 
1972 and 1975-82 43 

B4. Federally financed R&D 

expenditures at universities 
and colleges by character of 
work and science/ 
engineering field: fiscal years 
1972 and 1975-82 44 

B-5. federal obligations to 

universities and colleges for 
research and development, 
by detailed field and agency: 
fiscal year 1982 45 

B-6. R&D expenditures A 

universities and colleges by 

geogra|:^ic distribution: 

fiscal years 1972 and 

1975-82 46 

Sdence/Engine^ng 
Pe r so n ne l 

B-7. Scientists and engineers 

employed univcr^ties and 



page Graduate Enrollment page 

coUegcs by field and stahis: B-14. Science/engineering graduate 

selected years 47 students in aU institutions 

B4». Scientists and engineers 51 

empkiyed eA universities and iv/v-cu 

^^^KLs: B..5. S^'y^^^J'^'-' 

selected vears 47 students m doctorate- 

selected years granting institutions by field: 

B-9. Full-time-equivalent 1975-82 52 

scientists ami engineers 

empk>yed at universiHes and ^ ^^jj ^.^^ science/engineering 

coUegps by mstitutional ^^^^^ ^^^^^ ^ 

control and type of activity: doctorate-gianfing 

selected years 4» institutions by area and 

B-10. Full-time scientists and source of major suppt>rt 

engineers emfrfoyed ^ 1975-82 ^3 

universities and ccrfleges by 

fieM: lanuary 1973 and FuU-time science/engineering 

January 1976 - January ^ graduate students in 

doctt^e-granting 

B-U. Male sdentists and in^tutions by area and type 

engineers employed at ^ major support: 1975-77 

universities and colleges by imSZ 55 

status: January 1^ and 

January 1982-83 49 pull-time sdence/engiiwering 

B-12. I^mak sdentists and gradu^e students in 

engineers emjirfi^ed at doctorate-granting 

universities and colleges by institutions by fieW, level of 

status: January 19S0 and study, citizenshij^ sex, and 

January 1982-83 49 type of control: 1982 56 

B-13. Scwnce/engineering ..... 

postdoctoiates and other 8-19. Full-time saence/engmeenng 

nonfacuHy doctoral research graduate students m 

staff in all graduate doctontf^anting 

institutions by fieW and instihitions by field, 

highest degree granted: citi«mshi,^ and raoal/ethnKr 

19^ .... 50 background: 19S2 57 



45 



TAMJ 1-1. 



MOtOMCC OF 



MiivnsiTm M0 crnxm iv vem 



(OOIUK IN MUiflMSt 



FISCAL VCAI 



199J . 
If9* . 
I«9f . 
I«M . 
If97 . 

19ft . 
1919 . 
19*0 . 

mi . 

19*1 

I9*S 
19*4 
I9*f 
19** 
19*7 

19a 
19*9 
1970 
1971 
l9Tt 

1971 
1974 
1975 
1974 
1977 



1970 A/. 
1979 ... 

1900 ... 

1901 ... 

1902 ... 



TOTAL 



t90 

ni 
m 

410 



7*1 



1.001 

l,I7f 
1,474 
I.7IS 
1.921 

2.149 
2.2» 
2,22S 
2,ff00 

2,*3e 

2.M4 
t.ttl 
S.409 
1.729 
4.0*7 

4.«2f 
f.Sftl 

*.o*e 

*.•!• 

7.2*1 



1 ytgP»M-- 

1 OOVERNMtHT 


1 ITATt AM) 
LOCAL 


loguim 


jlMTtmiSNALj 

J fyMM 1 


AU onci 
somas 


1 M 
1«0 

1*9 

211 


! ^ ! 

42 
*7 
91 

i *^ 1 


19 
22 
19 
29 
S* 


1 19 I 
*9 
*> 

1 ** 

^ 1 


** 
so 

10 
M 
» 


1 

10* 
409 
900 


1 ** 1 

•9 
*9 

1 


•9 
19 
40 
40 
40 


! ** 1 
90 

** 

TO i 
1 ^ • 


42 
47 
92 
91 
** 


! ^ 
917 
1.071 
1.1*1 

{ 1.409 


1 111 

112 1 

141 

19* 

1 1*4 


41 
40 

41 
42 
49 


! 19 ! 

101 

124 1 
141 

1 i 


71 
11 
91 
100 
119 


i 1.972 
l.MO 
1,0*7 
1.72* 
1.799 


1 >^ 

197 
219 
299 

1 


' 99 
«0 
*1 
TO 
74 


! ni 

221 

141 i 
274 

1 1 


lis 

149 
1*9 
177 
107 


1 1.90f 
2.011 
2.MI 
l,9U 

j t,7l« 


1 

107 

>» 
1*4 

i '^^ 


04 

«* 

111 
121 
119 


170 
417 
44* 

1 1 


Ml 

no 

299 
S09 
114 


! I.M* 

1,999 
4,094 
4,M9 
4,749 


! *>* 
4» 
494 
940 
90* 


! 170 
191 
HI 

na 

n* 


! *>1 ! 

901 
1.090 j 


199 
174 
409 
440 

901 
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imt t-a. — MO ii^noiTvm at iMmmnm m> coLimt w vem 
M» omncm 9f mmt ftiCAi nm i«»h» 

(fiOLUiS » WLLIOMI 



1 " " » 



FISCAL YEAR 


j 

TOTAL 

1 
1 
1 


•ASIC IttSf AUDI 1 


AmiB) MUAOCH 
AMD OCVfLOMNT 


AMOUNT 




MOUNT 


TATAl 

IVI ML 


t«M 


.... »S 


110 ! 


j 

AS.n 


14f { 


94.9% 








AA ■ 


1 


9«. 1 


tfff 






CI A 1 


Id • 


Aft A 






MA * 




1 fc 1 


AA 9 








mi c 1 




At ft 

91.9 


19ft 


AW 


MS I 


41.4 ! 


ITS ! 


20.4 










tftl 1 


HA ft 








A9 il 1 


•«ft 1 


<M A 






Hi 


rll.I 1 


9^ i 
Mf 1 


•tt ft 






AMI 1 




9Aft 1 

#^ 1 


97 1 
tf« . 1 


l«U 


.... 


•u 1 


YS.S 1 


1*7 j 


»A.7 


im 


.... l.ITf 




*•« * 1 




#1* J 


i««f 


1,474 




#f .# 1 




99 ft 
««.ft 




1 t ft 




fO .9 1 


412 1 


9A A 






If j 




* ^ * 1 
i 


9A 9 




} 


I.MO j 


74.0 j 


499 ! 


22.2 






1.711 


74.9 


fl4 


22.1 






1.^ 


74.9 


929 


22.1 






1.914 


74.4 


904 


22*4 








74.9 1 


401 1 


22.1 






2.0fl 1 


71.2 j 


021 j 


^.0 






l.lf4 


71.2 


049 


20.0 






2,410 


70.7 


999 


29.2 






2.549 


40.4 


1,100 


21.4 






2,M0 j 


40.0 1 


1.247 


n.2 


l*Ti i/ 
















2.412 1 


47.4 j 


1,749 I 


22.4 






4,02* 


44.4 


2,094 


23.4 






4,974 


47.1 


2,142 


22.9 






4,091 


44.0 


2,410 
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ItATE MO LOCAL OeVCMMIMTS 

IHOUSTlt iJLili 

IMTITUTIOHAL RMOS 



OlAlMTli OF MOW; 2/ 



tO«.Ti« 



lASIC KIUICH^..-. 
Am.IB> MSEMCH MO 

otnLomfMT 



i.osa.uo; 

Ml.ltS 




FIlLOt 



E«CIME«IM {/. 

ICAL 



AfWMUTICAL AM) 

ASTMNAUTICAL 

a«NSCAL 

CIVIL 

ELECTKICAL 

NKHAMICAL 

OTNEHi 



WffSICA i 
ASTMWOMV 



I 

I 



.911 



tCIElCCS i SMiM 

a(pii$fiv • loOiS^ 



.1 
.1 
.1 

:i 

I 



mvsics I *2'S7i 

|«VIMMI«TAL tCIEKtS J/ | W».«>| 

kvntmnt | .i 

EAUTN tCIEOCEI :i 

OCMHOeUIW 



oncii. M.i'C. 



MATHOIATICALACaMVrEt KIEICES 

NATNENATICS | 

CWWTBI SClEUCfi I 



I 
I 



.1 

.1 
I 



1*0. i*a 

IM.OfO 

Ii 
.1 

I 



I I 

-i :i 

.1 
.1 
.1 
.1 
I 

! *«ft.>9«! Ml.fO* 



I '4 



42).4ff7, 



M.Ttt 



Sfl.lM 



M.OM 



:! 



! H.m! •♦.♦?♦! W'!!! 



Z\ 
.1 

I 

Ui.iTi! 

ft.Tf* 



I 
I 

.1 
,1 
,1 
_i 
.1 
.1 
I 

■I 

I 
I 
I 
I 

ti 



0*4,040 

44. m 



I 

«f«.9i*|l.«l4.fl4 



f4,«»l 



•I.M4 

m,nt\ 

t4l.Ul 

«n.M4{ 
•i.ni 

f44.*54 

fi.tftj 

I 



«0,«4f 

lOI.IOt 
»4.SM 
I41.fl» 
iOi;Ml| «0*.477 



lOi.lO* 

m.m 

l«0.ffOf 



— — il 



Ms.m 



! «..»! -..jj; «s:gl 

oi.sei 9*,m\ 



-I 

:i 

I7«.t..| 



•t».t44 

»l.4f2 

74.U1 

fM.144 
tf.TOf 
IVf.TU 

m,m 

00.474 
IM.Mf 



iiri fciwcis »'H!'52 *'?2*SI *'IS*S7« 'KSS 

AOIcStuIIAI SClfOCtt HI'??!l tH'ftll ni'Mfi! 

0I0L06ICM. KI»CEt tS'nV 

HESICAl SCIENCES H'Sll 

0VMEO. N.E.C M.W, 



'I 

I •t.IMj 

sqwcis ! «2'IK! 



OIO.IM 

oii.m! 

Tf,447j 



710.714 
007.17* 

••Jtoj 

I 



M.Sn T7.000j 



SOCIAL 

ECOMNICS 

roLITICAL SCIfOCE 

SOCIOLOGY 

onttSt o.i.c ••• 



T7t,f»0 
ffO,»07 
74.tM 



*f.7i4 

n.m 

M,4fl 
T7,l»» 



Sf.Stt 
M.7M 

lOt.fltT' 



aos.Ms 

M.447 




M.244 

ioi.su; 



1SS.0I7 

Ts.m 

SS.»4 

si.oa* 



177,407 
T9.U« 
SS.fTl 
M.tOO 




STS.Sff 
Ot.TU 

uo.oosj 



94.7IS 
M.TU 
7«.fflS 
Ilt.OOf 

in.fTo 
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CNMACTEI MB FiaO 
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wn 



mi 



IMS 



TOTM. 

OlMUCTei Of MOMt 2/ 

Am.lO MflMCH MO 
PfVflOmtNT 



rtuaz 

ASTMNMITICM. 
OKNICM. 

am 

H.ECTMCAL 

MfCNMICM. 

mtm, M.i.c. ... 



mVflULKIIiCiS 
ASTMMNV . . . . . 

CMMism 

PMVSICS 

9fNES, M.E.C. . 



ATMBsncaic 

IMTH KlfKfS 



N.E.C. 



mmmuiiaiLfcamnn sanas 

NATNeMTICS 

coNPum sciucn 



Lin tcincn 

mriohltmui. iciemos 

•IfliOStCM. SCICICff .. 

MCDICM SCIMCES 

oncR. i.E.C 



PfVCNOLOSV 



fOCIAL SCIfWCIt .... 

lOOINWICS 

NLITICAL KmCE 
fOCIOlOCV 

onOt N.i.c 



oim sctncEs. r.e.c. 



1.4W.M4 



Ml .010 
M.4ft 
•t.M* 

m.iM 
ut.m 



ts,«st 



To.m 

Ml.ffT 

411, e*> 

M.VM 

n,m 
iii.ns 

10.440 
■.117 

a4.a4i 

4T.f4» 
M.ttS 



l.Mf.fltS 

fn.oto 



J 



2.SU.M7 

l.««l.ttS 
i7e.M4 



t.TM.W 



l.eM.794 



I.I 



71f,«7 



s.f*i.m 
t.ffn.744 

1.0>t.l>7 



407, 407 



204.9*2 

It.KUt 
f2.7M 
14V.0M 

22, m 

MO.Mt 



M.O*t 
>1.224 

i.nv.tn 

112.t*4 
4f7.0M 
•12.71* 
•4. 



1.407 

it.an 

107,0i7 
1M.I02 
IS.0t7 



«1.«M 

141.292 
M.MO 
U.ltO 
4f.041 
f7.0*4 



22.220 

m.4f2 

171.910 
I2.1if 



#7.1 



ItloUsj 


S20.m 


•S.M7| 
22.M2 
n.*2f 


7t,lt4 
40.420 
17.ff44 


i.2oe.a4* 

U2.f2i 
f».172 

•n.fo* 

•■.*27| 


1.472.904 

122.772 
fTS.Uf 
712.»7 


•«.247| 


4S.040 


12t.2M| 

2«.m 
11. w« 
41.llf| 


121,20* 
Il.ttf 
14.92* 
a7.M4 
f«.t20 


IWIolM^ 1 


n.otv 



: 



M.M*. 
2*. 249 
120.001 

m.Mi 

20.Mf 



tTf.OOO 

:l 

.1 
I 



S*.t4f 
SM.fl* 

sn.oio 

41.401 
229, tf4 



Of.244 
44.120 



«i.ti4 

l.«M.«U 
1M,*49 

foo.we 

024.000 

•t.o«*j 

•2.90*1 
140.44fl 

f.ieo 

19.M0 
40.097 
4*,0f7 



129.423 
*0.4I1 
•9.192 

1.0U.779 
S04.07* 
••4.*TI 
014.909 

•*.n2 

T2.Sf7 

lff.074 
40.flM 

se.f*i 

47.144 
47.049 

72.040 



4.092.00* 

2.ai0,*70 
l.a42.9U 

ffM.on 

Sf.«10 
4*.0f7 
M.t79 

129,102 
99,229 

219,444 



44.441 
109.207 
279.444 

41,0*1 

971,0*2 
l».U* 
S29.*«0 
121.009 
»,•*• 

117,941, 
*l,«i' 
1*,017 

2.091.T49 
tll.Mff 
7*1.197 

l,ei*.i2f 
«2.042 

•1.002 

1M,*27 
42.420 
22,*7ft 
•7,140 
f7,Ml 



4.199.049 

l.M7.0*0 
1,211.219 

**l.ffn 
21.M 

m,m 

•7.907 
14«.122 

• iit.4*e 
m.*i9 

*11.*U 
47.^M 
21*.^2» 
101.4M 
4f.«l9 

m,*42 



120.490 
M.9I* 
f9.fa 

Ul.SSl 
*7,«29 
«2.442j 

t,l*l.i4l| 
tl2.*ll 
•M.t97 
t.l«7.>97 

n.iM 

•2.401 
llT.0f4 



n.Mi 
•*.«• 

«2.U« 



ii,044{ u.on 



4.749.2*4 

S.M2,tfT 
l,ll».107 

*97,lf2 

4^.097 
49,*1* 
fl.Oll 

171.ffM 
M.971 

2*9.900 

•49.^70 
•1,720 
221,427 
201.90* 
•0.409 

1V1.910 
•1.44* 
12*.109 

41.010 

179.1M 
72.010 
197,241 

t,4n,0«l 
lff4.*91 
921,179 

1.121,101 

77,721 

19,Mf 

Ul.ftf* 
41.17* 

i2.«ai 

44, Ml 
R,«7 

••.••1 
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mniSMTicMTgNPiim 

IM1l«mTIC| 

amttn mmoM 

wmmmantk taiNGis. tvtm. 

ahoiphbuc taeictt | 

•gtjgaticiwcii I iw.«w 




MMMIITICM. 
ASTIieilMiriC«i 

cmacM. 



CIVIL JSt^^j 

afcnitcM, I *2»^i 

lOTiSluWV&IMTRlMlS *>.«*•! 
mHHflSM, «C 

UK sciacn. total 



•lOLoncM. (Exc.eiv^e) 

ACRICUlTUMi 

MBUCAL rvi-" 

LiFi saeiicEt, MC 



•lOLOeiaLtffKTt 

KVOOLflOr, «c 5 

MctAL tamos 



WITMR ... 
UMUIITICt 



KHnoL-tciiici :::::::::! w.^ 

ScXALKIMCfS. HK j 



9nm icsncB 



1/ liCUMt OST. *». MP. UMI. MD MC. 
MTIOML KIBKE MMMTIM 
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iv mmmac Mintmnm: fitCAi mn mi, i^n^i 



f r 

TOm. AU ItfSTITUTIOIfS ..*| i,U0,44t] 

MM EMLAffO I m.Tffij 

WMCTICin I 

mm i.fw 

MSSACNUnn Ut.Mf 

mM mm»n^ 7,«ff 

lUMD I l7tM7{ 

I ••^1 

NlfiOkf ATUSTIC { 4tf.fMj 

mi ^isrr ! u.^nl 

mM wm Nt.ite 

HlMSnVMIU j ISftAlf] 

lAlT NQtTN CfHTftAl | 4lS,flT| 

lUIMIS I Uftftsj 

imiiMA fItSM 

NIOUUN f7«M7 

MIO 72,7M 

MISOMSIi j M.fttj 

MIST miTH CfHTfUi { tSf.Uij 

IM j IO,MO| 

KMSU »»0O 

IISWEI0TA 4f.7M 

MlSSOUm 7f,4f3 

MfiftAHU Sf,tlO 

MNITN OiKOTA §«U4 

SWTN IMOIA I AtfTtj 

Mmi ATuMTic j m.u$\ 

OCLAMAHC •••««««•••■«••••••■ Af ^HA I 

ftiSTiicT m cmjumu i9,fH 

HMIOlA ! Ai.AAt 

CfMCiA Af.ffA 

mMfum i 4f»m 

MtTM CAfiOLlUA ! AA.ttf 

SOMTM CAiOLIM ; f tTfl 

VlWIIilA JD.ATO 

MEST VliQIfflA I 

fAST MUTM CftltRAl { •S.luj 

ALABAMA j It,m| 

UffTUOCV SA,m 

NlSSmim lA.AAA 

TfMHssci j if.m; 

«(ST SWTH Cf«T«Al { S7f ,tS7| 

} u.aiaI 

LMSlAftA iO»H7 

MiAfONA If. 947 

TEXAS I lU^fOf j 

MCOTAIV j l|M«aTl| 

AilS«*A I tS.fll! 

OOLMAOD fff.fff 

IftMD t.MA 

NMITAKA A.TW 

iEvAOA 1 $,m\ 

mm isxioo ! n,9fi\ 

mm s.oM 

immic j f .AM) 

fACiriC j W.fAA| 

ALAIKA I tf*«4! 

CALIEMISA Ht.MA 

mikti 

Omoi IttMA 

HASKiamil I AI.AAtj 

WrmK ABSAi j lltMj 

— — ^1 



IfTf 



im 



If77 



imi/ ! 



IfTf 



IfW 



tftl 



IW 



f»AQI,Aft| 9.7tf«e07 
»f.7SA| Mlt>IA 



U.A7S 
••7ff 

III .fa 

lO.PAl 
If.TSO 
lOtl 



SAftM 
lAf.UT 



liO.071 
AA,02I 

U7,f9f 
fS.fAS 

IIOtMf 



A7,0H 
M,At7 
TO.ffA 
7A,tn 
lA^Ml 
10,111 
A,73f 



A,fA2 

•7,ffO 
AA»AIA 
•f.flf 
if ,Mi 

li.m 

AA.tlf 

7,fr 



n.fu 

tl.AtA 

n.fof 



AO. 144 



lt.S|7 
Sf.tU 

ti.ils 

l74,iM 



Il.tTT 
lO.tll 
7.tl4_ 
n.74f 



t4,ff4 
Sf.Mf 



7Mf« 
ftASt 

m,7f9 

ll.fM 
lAtlAA 
Utl47 



A0i»77A AfQ.TTt 



t4.m 

40f.ai4 
IA7.I49 



f44»JfP| 0f4f7^( 



lAa.fu 

AStMt 
IfT.Ui 
IM.Sfl 
lOftSST 



IfS.fAA 2ft,440 



fl,974 
94.914 
79.fM 
il,90f 
tt,9Q9 
U,7fO 
7«Tf2 



449,017 4fl«m 



7,flO 
97.1*9 
09,401 
T7,4fl 
f0.t42 
ft«990 
If.flf 
91.019 
ll.fOI 



I99.9i» 190,990 



97,970 
92,999 
M.lf9 
49.917 



9it.l9l 909,9^ 



10.090 
49,099 
99.194 
904.149 



104,041 I91.ni 



97.109 
n,909 
19.704 
19.994 

0.404 
94,497 
40,700 

9.117 



».740 
990.704 



47.001 
97,109 

14,m 



4,044,ff9! 4.040,9f4| 0,94i,409| 4,040,119! 4,919,949! 7,940,497 



91,949 
19,190 



0f,040 



40,799 



40.990 
94,f9f 
99,099 



90,990 
19,994 
9,410 



f.f99 



11,919 
99.991 



ll« 



141,414 
49.940 



99.449 1 49, aav 

44.009 n.049 0f»419 



U.TOf 
49,979 
94,999 
991,909 



4l,9n 
77.910 
19.919 
14.149 
f.049 
90.994 
44,799 
11.079 



409,199 4i9,490; Uf,l99 990,174 4fO,f49 799,079 



79,949 99,079 109.429 119, IM 140,049 
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f,f97 11,022 12,0f9 I4,f02 17,974 
949,490 999,991 944,094 994,909 449,9H< 



99.170 



14.992 
94,191 
19,491 



17,1 
90.92f 
14,091 



If,4f0 
94,907 
19. 



49,197 



704,991 7f0,»9 9^,049 f7f,9fl 1,004,979 1,199,419 



27,491 
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19,794 
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tf,921 

44f,7l9 
27,497 
44,94f 
19,909 
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09,900 
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lO.fOO 
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799,004 
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I44,f79 m.tM 900,209 217.297 



9f.79f{ 101,992 
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294,194* 



114,924 199,449 I44.0lf 149,970 179,022 



121,790 194,444 401,041 440,999 404,494 999,799 



47,297 
"1,149 



91.944 

49.219 



94,704 IOi.947 



04.m 
40,474- 
l|f.47l 



201,929 
m,427 
924,449 
204,104 
199,979 



109 



199.490 



99!l74| 04!747j l04!o9l! 1191979 j 129!999 



94,704 
14,070 
9,790 



40,744 



49,999 



19,494 17,049 



9.414 



10,792 



914,090 §74.071 014,09 040.499 1.049,990 1,111,499 



11,9^ 



41^147! 491904 



'I 

I4.i4a| 

49.099> 



III.OIl 
1^,429 ! 94,449 
144,999 
199,102 
47,004 99,094 
20,719 24,499 
10,010 11,479 



14.744 
04,974 



17.202 
§4,929 



109,002 107,420 120.447 140,191 142.244 
#^•^^1 l^ifOfi |lf*Mfi m«Hlj 194,414 



^^•f^i ^^'ff^i fff'T^i ?l9*?|t, 940,972 



09,9M 101,044 122.474 199,4» 199,297 



t9,4f2j 90,400 



42,7H 



74,409 



14,944 
04,704 



14,791 
09,291 



404j U.OIfj 19.497j 17.421{ 19,999j 



17,979 

42.709 
147,009 
170,409 
990,044 
149,729 

47,910 
104,079 

21,917 



49.794 



99.919 



40.994 



I40.000! W.444; 909.991 ; 940.192! 940,919 



^ffr^i vv.vwi 47,911 

97,420 n,140 97.094 99.9U 49.904 

40,102 44,090 



19.041 



i.Uf 



44.179| 01,497 



10t40§{ 

fT.tae 

944,04§| 

rl 



M.fOJ 
T..4M 



no.Mo' m,m*\ 441.M0! ffo4.4M! n^.ui! tn.nt 



si4,m m.m mt.ut 



MS.OtX 277.0.7 MH,9U\ W.Ot* 4S7.11t «M.Mt 



49. W9| 
U.44t 



.7.m 



77, IM 



fM IM.OOB Ui.fM 



»,>7.' 



I7.«tl 



f7,fOf 



tl.MO 



M.MO 



m.m 



21 .M7 

Il.ft7 
.7.IM 



101. 07f 

17.iM 
».272 

t«.oi« 
tt.m 

M.022 



7ff2.Mf j ■2f.4Mj ilft.atsj i.Mf.Ulj l.fM.TToj 1.2tl.m 



2f.S»7 



|iB7.tM Mi.su 



SI..71 



fs.no M.m 

I — _ 



M.0.7 
M1.4M 
21 .7M 
M.M* 



M.ei* IU,177 tli.SO* M.OOft 



iM.Ml! OfO.fO. 



«2.f*7 



Vt.m! M.OM 



tf.»7| tf.aM 



I 

U.27lj tl.M7 



Uf.ltl 



M.2M 

M.tTf 
ITO.OM 

2».fltO 



1/ BAT« Mm couiaa ooiv 

iOmCi: MTIOML fCIMK 
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PIM MCtOMTf-OIMmM nmYUHMtt. 



51 



TAiLt »«7. — Kinrim MO fM6INiei« trnVltb at MlVtMirm mo COLLtStt 
•V f liie MO STATlftt KLRTO VIMS 



f IfiO MO SUTM j IM7 j 
I > 

M.i nCLOS ! SU.Hf! 

^MT TINI j «>.»•{ 

TINE I M.iU 

»MT TIM I A.nOj 

MVSICM. KIEHTtSTt { M.tuj 

f«.t Tim M.HI 

»MT TIM { I.M>| 

EHVlMMEMtM. ICIHTim | f.Ul' 

FULL TIM 

rMT TIM j •»» 

IMTMN*TICAl *» COMOTW j ^ 

iCIiMTItTI IT.m 

nat. TIM w.tw 

rMT TIM I S.>T* 

llf f IClf«TISTS { tT.**? 

rUlt TIM •♦.*» 

PMT TIM { lO.TIT 

nvcNDLOSim j «. 

«*l TIM •.»♦ 

[^MT TIM I 

$OCm KIMTIfTf j Jt. W 

ruu TIM «.»*• 

PMT TIM T,4lf 



W1 



IfW tf7> tfT» j tWf j 

ni.m! mt.«m| im.m7{ trt.vit) m.m 
tiT.Mt! 3o«.4i«! tM.m; m.iM{ m'lZf 



IfM 



M.«T4 M.4M 4t.«t« n,H$\ «l.f7t 



if.MT IT. ISO i7.no v,w\ se.ots 



ii.4n| 

s.ietj s.ofT 

ll 



tS.eM M.4aff tt.MO M.IOt 
4.0V1 4.04ffj 9.»t{ ff.«7t 



ao.nej 



•.f4»l i.foo; ♦.f»*| T»!»j 



4.«lf f.TfX «.ifl *.717 •,f7f 



se.iM M.tse 

t*.«4< 17,193 

4.|74j 4.M7 

(I 



•14 



741 



M> l.OM l.MS 



tt.4f9| M.fM; t4.770; M.47f; n.M* 



-f- 



4.188 4.1M >.f7* i.on s.m 



it.'oM! leiinl le'.TfAi si;404{ n.87o 



I 



«7.IOi tie.274 |l».Sft III.4M 117.441 
n.i8t 88.897 98.418 M.M4! ««,89» 



88:984! t4;8ft7; t8,«94; 12.791 



889 14.780 U.S08 18.879 ll.Mf 18.*f9 

^1 lt!98»i U.m! M.m| |f.»7l[ 17.807 



8.144 1.912 4.999 9.97* •,1«1 



89.199: ^.lOi; 44.119; 49.7|9| 91.190 



19.949! M.OW! M.lfi; 19>>44| 41,0*1 



7.182| 9.I9Tj l.Oli; 10.471* 11.119 



197.797 
141.179 
•9.997 



114.149 
194.9M 
H.Mf 



30.897 »,717 
14.44* M.471 
• .m 7,M 



'I 



I 

11.199j 

.1 
I 

'1 

i| 



llf919 
17.901 
4.917 j 

9.«u! 

9.119 

i.m 



11.M4 
M.lt9 
9.*M| 

111.99*! 
97.7M 

M.noj 

l>.79l! 
17.40* 
• .1«4| 

94.941 i 
41.81* 

U.719 



81.994 
r,991 
9,941 

9.W0 
9,491 

1,997 

19.997 
M.OW 
9.917 

\n.r92 
199.10 
19.947 



11.197 
14,711 

94.082 
41.194 
11.929 



1M,497 
19V.99* 
74.79lj 

l«.949j 
27.017 
7.ill| 

lt.9*«! 
».178 
9.99ij 

t9.19l| 
9.«79 
1.908 



1*9.810 
H7,77| 
81,919 

M.189 
17,«90 
§oM9 

14,401 
M.OM 
9.9M 

19.199 
9.4^9 

1.917 



89,90* 41,197 

27, U7 
11.099' 11,917 



m,T78 
110,947 
17,19*1 

11.19*1 
M.99* 
•.«7 



14*.117 
119.711 
W.*l* 

ll.*«7 
1*.7«* 
•.901 



99.199 99.994 
41.170 41.719 
tl.9M 14.199 



199.914 
171.4H 
H.949 

17 .•9* 
19.919 
9.990 

»4.9^0 
19.17* 
9.194 

10.144 
9.499 
1,494 



*9.*19 
19.991 
19.74* 

191.914 
1U.949 
12.99* 

».*99 
M.799 
9.907 

99.4** 
41.91* 
11.940 



S9H*Cf t MTI9ML SCIiME F9UM0ATI9N 



T«9lC 9-9. — SCIENTIST* MO iHCINiin EMLOVED AT UNIVERSITIES AW COLlESiS 
9V TV9E 9f INSTITUTION ANO STATUS: SELECTED VEAM 



TV9E » INSTITUTION AND STATUS 



19*7 



19*9 



I 



1971 



1971 



I9» 



I 



1977 



1978 



1980 



IMl 



1981 



1981 



■f 



ALl IMTITVTIONS 

fUU TIM 

Pm TIM 

INSTITUTIONS 6RMTING: 

OlCTOOATi IN SU 

mi. TIM 

9A8T TIM 

MASTER'S IN SU 

FULL TIM 

run TIM 

BACMtM'S IN S9E 

FULL TIM 

MOT TIM 

NOMaEHCE OIMEES 1/ 

FUU TIM 

9A9T TIM 

1-VEA9 INSTITUriOM 

fULL Tlitt ■*•*••*••>••••■••••• 
M^IT TtW ••••••• a ••4* • 



I 

111.899 
170.997 
42.299 



141.9H 
114,44* 
M.HO 

14.719 
10,749 

I. m 

11.029 
1.497 

II. 419 
14.919 
9.180 



111.79* W7.90* 1*4.997 179.919 197.9M 

187.992 io*,4U 114.424 m.m iM.m 

44 «74 48 498 48.4*1 99.9M *1.970 



29:Me| 'i9;M9| M'.ooi! n.i94< S8.199; a9,*14 



»5£'S!i »S'2!i *!S'52i *2*!S!l 



107.797 
141.170 
99.987 



194.414! 171.119! IS'!9ti 



18.4*1 10.090 M.TSl 14.079 14.790 



19.212; 19.997| 14.»i; 17.911 



4.129 4.491 1.091 4.9*4 



81.990; 11.199! 19.8*1; 17.111 



>?>927j I9.MI; ll.«ie; 12.40* 



1.7*1 1.979 4.741 4.707 



i9;ii»i u.m 

*.9*1 9.911 



lft.191 11.199 1.949 I.M 



911 
9M 



:i 



tS7 



11.999 1*,09* 41,94* 



17.119, 
7.*7i; 



17.411 
4.974 



99.M8 
19,1H 
9,111 

M.222 
11.1*9 
9.ff7 



407 
4*7 
140 



18.748 14.499 19.409 



8.191 11.9*1 19.41* 



«l.*91 
1*,I71 
19.910 



824,149 
294,190 
*9,M9 



219,021 
179,7W 
19,14« 

17.1*1 
17,819 
9.447 

19.910 



10.794, 
9.04*1 



114.487 

m.*w 

7*. 781 



U3.U2 
lU.UO 
40.*71 

17.81* 
n.940 
9.91* 

27.*88 
21.12* 

*.m 

9U 



942 9U 
•M 788 



1*2 

41.194 
19.91* 
19. MO 



44.279 
to. 499 
17.91* 



849.119 
1*7.771 
91.918 



2S2.0O 
199.741 
41.101 

18.919 
M.918 
19,198 

n.9i9 

11. •4* 

7.1*9 

979 
109 

48,047 

n,i84 

10,**8 



198,914 
172,999 
09. 



11*,9*0 
191,711 
44,919 

40,949 
29,419 
19,917 

19.499 
11.11* 
7.199 

*19 
409 

HI 

91.940 
29.999 

22.742 



1/ OATA #08 19*7 mmm 1971 IMXIPj Irmi IWTITUTI9M 

AS «U AS lOtTtnif lOM AMrtDINB OilOlft W NOOSCIENCf Fli&fll. 
!t OATIONAL oaiaCf 98MBATI9N 
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ERIC 
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1W.T17 



1 r 

vm or ACTIVITY MO onmni j i«m j 

f 1— — 

TOTAL m'l I tM.tw, m.ti* 

iffiARCN AND emiOMEiT j M.t4»j 

OTNfi ACTWTIK I iM.mj 

TYFf OF CORTim,t { | 

nOLlC INSTITUTIOm j | 

TOTAL rri't j -[ 

•ctfAiCM m otmorafoT ...j -! 

0TNEII ACTIVITIES I 'I 

MtVATE IMTITUTIONS j | 

TOTAL nV% I -j 

USfAIKN AND OCVfLOPNCNT ...j '! 
OT»«N ACTIVITIES -| 



IfTf 



IfTS 



IMS 



tss.oie! Ki.o?i| i«.OAi| m,»f*j tw.TOij loi.**? 



M.tM tO,w\ fi.?M W-IU 



iM'.if*! m.t4« 

i i 



XOl.TMj 



I 



I 



ifT.flo ia.*oo m.f» HT.iM Kft,m\ tii.Aio 



M7.71A 



M.fVl] 17,199 
Ifl.OTtj ITO.Ml 

I 



173.740 



77.f40j 7A.m| TO.lOlj M.TiSj fl.i*f| «.MT 



lf.lt* 

n.m 



If.TAO, 



! It.Mo! f0.f7l| ai.§7l 



M.UO «l,iS7 M.f71 



XI. AOS 
7>.*>* 



MMCE: NATIONAL SCIENCE FaWOATION 



TAW.I i-lO. - rwi-TINE SCIENTISTS MO EHCINEMS ENPLOVEO AT WIVfMITIIS AID COLLECfS 
IV FIELD: JANUANV W7» AND JANIiav W7» - jmttKf IW 1/ 




FIELD j im 

t 

TOTAL ] tu.m 

fNClNEENS I «.Ai» 

AENONAiniCAL AND ASTOONAUTICAL _ 

ENOiHfcts ;.»♦ 

CMNfCAL ENGINEERS l.JJJ 

CIVIL ENCINfEtS i.TfO 

ELECTRICAL EttCINEffRS f*«U 

NECMANICAL ENCINEEIS 

enWI EMlNEilS I «.M1 

fNVSlCAL SCIENTISTS j 

ASTRONMSaS t/ - 

OCNISTS 

FMVStCISTS 11.077 

OTNIR ntrSlCAL SCIENTISTS j t.iw 

ENVinNmNTAl SCIENTISTS ! 

ATNOSPNERIC SCIENTISTS ^ ••0 

CARTH SCIENTISTS j ♦.^ 

OTNER ENVIROHMNTM. SCIENTISTS gf j 

NATNSNATICAL AND COIPUTER SCIENTISTS | XO.T** 

NATNENATICIAHS 

eaNMTER SCIENTISTS [ 

LIFE SClHfTISTi j. | «•.♦" 

ACRSCULTURAL SCSENTISTi Sl.VO* 

tlOLOBICAL SaENTISTS W.JW 

MEDICAL SafiNTtSTS H.W 

OTNER LIFE SaENTlSTS g/ { 

KVORLOnSTS ^ } %**Tn 

SOCIAL SCIENTISTS ! 

lOMNNaSTS I 9,9*1 

NLITICAL tCIENTISTS •.W 

SOCIOLOSISTS 

«n«R SOCIAL KffNTISTS i.TTI 



41.7» 
tl.AfO 
f.l7» 
10.7*2 
lO.MO 



lU.RM 

if.e>7 

40.900 

n.*4o 

9. M9 
M.700 

41 .m 
ll.ff* 

9. lis 
10.400 

10. *»> 



1/ ttATA «tC HOI OMi.KT» 10 1999. 
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fnOCEt OATtOOAt KIIOCI nMATIOH 
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iTtft MP mxmt 



I 

I 

fllLO } 

{ ItM 

i 

TOTAL I »M.W> 

IHClMfilH .| t»lM 

OKNICAL ISIMiM i>tT> 

iLcmicM. fiSiMfn I'Sl 

iKNMicS GSiiffn i>sf 

vntil [MiiHifM I •."» 

»WW Ut |C| IMTI«TI I ».25 

ASTMWIf W ■JJ 

OffMlSTft •••••••• fS'^R 

0Tf«i PNVtlCAL SCliliTISTS j 

*'"l?SggSftc'ap8«::::::::::^^ \« 

i?S»f'g$8&if«TU 'i^ : : : : I ^'tH 

MTMfMTICAL MO CSNWTfR SaiHTim . | If .Mf 

csNWTta teifMTim I '^mz 

MfSlEL. KltiTISTf I HiM* 

n^lMBLOeiSf s I 

MCI*lJCIWIfT$ j {l.nf 

rOLlTICAL KIWISU t.w 

teCtOLKUTS I SS'li! 

IWKft MATIOML KIEICf raUMTIOM 



TOTAL 



raU TINE 



»AIIT TIMI 



tfti 



1MB 



IMO 



— r 

mt I 




tlO.TW «I7,0»* ii«.aTf 



M,4T1 

U.YOJ 
lO.OW 
10.0*7 

10.17a 



I 



IB.MO 

10 ote 

O.SJS 

10. uw 



f.lM 



12.41f 



I7,0W { 
1.M4 I 

•iMf i 

i.n4 

7.^ 



M.7M ! 





■ 

I 

{ «^ I 

— 1 { 

TOTAL I •>••« I 

*'*ASflSUtCAL*A» ami^ } *** j 

IMSINCIM ^ 

cNfMCAL loGiSin ,!S 

uNnicALmnrisTt | >.•» { 

^^ftlSTt ••••••••••••••••••••••••••1 '58 I 

SllSi^tt^im iamiin :::::::::! S \ 

HATMBiATiCAL tm jmnntM fctarim .1 | 

S8SI5!ffSL%iiH :::::::::::::::} m \ 

AmQ&v^JSiKliF* I t 

•IOiflaciL^W|m j I 

fsvcMiflnm { j 

$ocuij£|Wtim } I 

raL|TID4.|^tMlTIifS •{ fttg I 

lAL lOWtttTt t I »tw I 

it liTltMAi tClBKf MMftHM 




PiMi urn 




44.111 ! fO.477 



7U 



111 

•8 

SOI 

l.TTf 
Ml 

in 

*7B 



14f 
tl 



7.ai« 



10 
fO 
147 
Ut 
90 
141 

lo44f 
74 
l.i«7 
910 

la 



I.OIS 



ill 



4.MI { 

•.e«7 I 



m\ m 



54 



49 



i« Ail CMWAtf iMTinif tm iv ?mo i 



fiao 



T0TAL, ALL flCLOS 

illCIIICIifirC 

AffiOSPACC 

AGfUCULTODAL 

•ION£OSCiiL 

CNIMICAL 

CIVIL 

fLfCTilCAL 

llttlliiEIIIM tCIilCC 

iVOUSTRlAi 

Mf CMMICM. ,w,,,w,,, 

MfTALLUKICAL/MATIilALS 

NimilC 

MCLf At 

NTROLIIffi 

EmilCfltliiG, M.C.C 

PHYSICAL ICICUCfi 

AtTIKMOMY 

CKJKTSTtt 

^SICS 

mvSICAL SCIfKIS. li.l.C. ... 

iMVimmillTAL SCICICCS 

ATMOSINCIIIC ICIIVCCS 

C€OSCIillC£S 

OC|AJiOCAAP<HY 

flfVltOlMCNTAL sciences, 

nA.C 

lUtMtNATICAL/CMWTft KiEVCES . 

COHPUTCR SCIIVCC 

MATHiiUTICS AND 

APPLIED MATNflUTICS 

STATISTICS 

Ll^E SCIIIICES 

ACmCUlTimAL SCIEICES 

smociCAL SCIIIICES 

aaatomv 

8IOC»«*IIST|lir , 

•lOLOCY 

ilOHfTPV/rPIOfMIOLOCY 

aioPHvsics 

SOT ANY 

CELL tlOlOCY 

ICOLOCV 

ENTaMOLOGV/PAllASITOiOCV 

CIKETICS , 

MICROSIOLOCV 

HUTAITIOII 

PAT«010CV 

PMAlMACOiWY 

PMYSIOlOCir , 

ZOCHOCV -t 

ilOKIENCfS. ff.E.C 

•HAiTH SCIEHCIS 

AUCSTI^SIOLOGf 

CAIlCfA/OIICmoCY 

CAAOIOLOGT , 

OfMTISTftf 

fmCilllOLOCV 

6ASTIiei«TCII0L0CY 

MEMATOiOCV 

HIUIIOLOCY 

IMISIltt 

OSSTETftlCS/StniiCOLOCV 

OPHTHALMOLOCV 

OTOSHllOLAtViSOLOSY 

PEDIATRICS 

PHlACACEtlTtCAL SCIUCfS 

PflEVEini¥E MEOICIME/ 

CMMIITV IttALTH 

PSVCNIATRV 

PULNOHAPV DISEASE 

iADIIkOCY 

SPEECH PATHOLO^/AUDIOLOGY .. 

SUiCftf 

VETIAINASY SCIEICCS 

aimCia NfDICIIIE, lI.E.C. ... 
MU^H lELATEO. K.E.C 

PSVCNOLOGV 

SOCIAL SC2EICES ...^ 

ANTHRONXLOCt !*.!!!! 

Ecomiics 

I EXCEPT AfiAiaA.nAAL} 

6E06^APHV 

-'iWhiSi't^^fr^ 

LINGUISTICS 

POLITICAL SaSttCI 

ftOClOLWV ■ .^■■i-.. 

SOCIOLfifiV/AITIMMLOfiY 

SOCIAL scie«:es. o.e.c 



POSTOQCIMAm 



If ^772 1 


If ,739 1 


ft { 


AfOIS I 


AtOSO 




f7f I 


4 { 


ATI ! 


A7| 










SA 


A 


A ! 




f 1 


S 


SO 


SO ! 


0 ! 


10 ! 


10 


17S ' 


179 ! 


0 ! 


tA ! 


94 


ios ! 


108 ! 


0 ! 


lis ! 


119 


ITS ! 


I7A ! 


i 1 


TA 


7A 










S3 


f 


f 1 






37 




ill * 


0 a 


14f ! 


149 


I4A ' 


lAA ! 


2 j 


Sf 


If 


10 ' 


10 f 


0 ' 


f j 


f 




IS 


9 ! 




19 


A I 


A 


0 




0 


AA ; 


AA 1 


0 j 


SI 1 


31 


4 M7 ' 


4 SM ! 


17 ' 


810 ! 


809 


IAS 


IAS 






71 


}«tl« 


S.SOA 




SA8 


3A7 




1 S94 ' 




NO ' 








0 1 


% j 


1 


fS9 1 


134 1 


9 ! 


SS6 1 


338 






1 




39 


2IS 




2 


100 


100 






1 I 


ss 1 


99 


9 j 


s j 


1 1 


10 1 


10 


2AI 1 


3A0 I 


1 1 


119 1 


139 


ss ; 


S7 { 


1 j 


SO j 


SO 


IA9 ! 


IA9 1 


0 ! 


^ 1 


39 


lA j 


lA J 


0 1 


to \ 


30 


IS. 101 j 


XS^090 } 


II 1 


I.9IS j 


1*911 


n$ \ 


283 j 


0 j 


70 { 


70 



7,784 
380 

I.AA9 
9AI 
9> 
131 
398 
AS7 

119 
311 
1*049 
138 
9A4 
79A 
A7A 
333 
93 

S.03A 

72 



291 
IA2 
12A 

193 
323 
0 
SOS 
191 
39 
991 
238 

192 
292 
IA3 
189 

7 

SAO 

i.iil 

SOS 
M3 

388 

10 
39 

13 
9 

lA 
A7 
AA 
•9 
3 
39 



DOCTSiATE^ 
MASTItt 



7,779 
380 
I.AA9 

1i 

131 
398 
A87 
38 
119 
311 
1,0A3 
138 

f» 

A7A 
223 
93 

9,032 
72 
98 

St 

IA2 
124 
193 
S23 
0 
109 
191 
39 
991 
338 
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Scientific and Engineering Expenditures at Universities and Colleges, 

FY 1982, and Instructions 

Scientific and Engineering Personnel Employed at Universities and Colleges, 

January 1%3, and Instructions *»7 

Graduate Science and Engineering Student Support and I\>stdocU»rates, 

Fall 1982, and Instructions ^ 



FORM APPROVED 
CMffi l«>. 3145^15 
Exi^a»cm ObIb. 7/31/84 



NATIONAi. SCIENCe FOUIH>ATION 
WmMngloii, D.C. SM50 

SURVEY OF SCtENTIFtC ANO CNQINEERINQ EXPENDITURES 
AT UNfVERSITlES ANO COLLEOES, FY 1982 



Organizations are reqimted to comi^Me cmd return ttils 
form to: 

NATtONAL SCtENCE FOUNOATION 
1800 O Siravt. N.W.. Room L-OOl 

Attn: INNSOMIftO 

imB tmm whoM t9 fmmmt tf Mnmiif i. IMS. 
Y<Hir cooperation In returning the survey qMSlKKinaire 
promptfy is very impoflant. 

This informa^on is solkMted under ^ euthorKy of tf^ 
National Sciem^ FountiaUon Act of 1990, as anwmled. 
All information you provide iMii he Med for statis^l 
purposes only Your rmponse entMy vofemtwy 
your failure to pf ovide some oi afl of ttie bilorme^ wfff 
tn no wey adversely affect your mstltutton. 

All financial data requested on this form should tye 
reported in thousands of doMra; for example. m\ ex- 
penditure ol $25,342 should t>e rounded to the rmrest 
thousand dotors m>0 reporled as $25. 

Where exact data ^e not avatotMe. estimates are ac- 
cef>tatHe. Your estimates wHI be better thw ours. 

Include data for branches Bn6 organizational imite 
of your institution, such w medical schooto fi^d agri- 
cultural experinfYent stations Also ir^ude hmpitals or 
ciincs owned, operated, or control by universities. 



Pleasa OKrect if oatne or address has chartged 



and in^ated operation^ with the clinical progams of your medical schools. 
EMfude data for federal fwttod research and devetofiwnent centers (FFTOC^h 
A <wpyateque sti on g |ire to included^ this p«:^^ 

an FFWX: If rwiH^f ^^•^^ 

nmrhinftr ""^iTni 

FUNNiciai dMQ^ w>^ d far your iiielliiilieii'a ISSS fM yaar. 




aieiilh In wlilcli your Insliliitfafi'a fiscal year be«iae: 
4 8 « 7 S S 10 11 1g 



hours were required to comf^te this form? | | 



Date Submitted 



J coHeges for sei^aMy budgeted resem^h ^ development (R«D| in science 
rOMB Circular A-21, revised July 23. 10B2. Items 1 and 2 ask for currenl fund 
^/engineering. Itwn 3 coSec^ d^ on mm poitton of wrrmti htnd expendK^^r^s 
^ of sdenttfic wd engineer^ rewerch equipmet^. iwn 4 cotecte dais on c^ lal 
h devetopment and instruction by source of funds and field of science/engineer 



This survey collects data on expenditures 
and mgmeering. Definitions used are 
eftpendifureB by source of funds and 
report in items t and 2 that went for 
expenditures for fKilitim ami equ4>m«it 

Definition: 

1 llaaeamhaiidOeve^wmswflllSOJ.IWOfdr^^ 

SSf^jS^ «nd non-Federal agencies and OfsanHations] and --university research" 

|sef>arately bu<^|eled und» an taMrntf apfMk^on of ^M^Jiio^ 

a /»esea«/> IS a systematic study directed loawr^ 

eitiier basic or applied, accord^ to the <44sctivw of tfie lnveati(^. 

t Devetepmerif is systwnMic use of tiie knowledge or unde^ 

matoriate. devices, sysienm. or meOiods, Including design and development of prototypes snd processes. 

2 Cfffte*ifftiiidia»swd»»»iiExpe*idl^ 

restrrctod current fuwte to the «cl«it 9m such funds wwe e^MMtod for current operMNtg tHirpMW. 

3 Caii*faBMaiid»e»i{forfae*H^ 

pendabie tangibte pwsonal property having a useful We of nwe Bian two years a^ 
lower limtts may be estrtiHshed. oonslrtsnt wtth institution^ policy. 



PLEASE TYPE W WtiNT 
NAME Of PERSON SU8MITTING THIS FORM 



TITLE 



AREA 
CODE 



EXCM 



NO. 



EXT 



K 



NAME OF PEF»ON WHO PREPAf^D THIS 
SUSMlSStON (i» different fWn abowot 



TITLE 




CODE 



EXCH. 



NO. 



EXT. 



Instructions for Items 1 and 2 

Separately budgeted research and devetopmeot |R&D| Includes all funds expended for actwrties sP«c|fically o^f "j^ej <o 
p^uce^rS^tcomes and commissioned l>y an agency either external to the instHutK>n ^^^'^^^^J^^ ^ 
Sganizational unit within the inrtitutlon. AicAide research equipment purchased "T'^I^S^'^lSrS^ Lt^^^ 
nsmfund" accounts. Also, kKkidB reswch funds sutKJomnicted to outside orgaiUntlons. fxcAide Jf-^^P^f 
SSv.ce ara^^denK)^^ projects. »td departmental research expenditures that are not »P*^ budgeted. Also. 
^^Xyti^<^^Bsln«^n^n of education, law. humanities, music, the arts, physical education. Kbrary sc.- 
ence. and all other nonscience ftetds. 

a F^Hfwal Qovemnwit Report grants ami contracts for R&D (including direct and reimbursed indirect costs) by all 

agencies of ttie Federal Government, 
b State ana heal gorernnwnte. Include funds for R&D from State, county, municipal, or other local governments and 

tfieir agencies. Include here State funds which support R&D at agricultural experiment stations, 
c Industry. Include ail grants and contracts for R&D from profltmaking organizations, ifirhether engaged «n P^o^uct^on 
distribution, research, servtee. or other activities. Do not include grants and contracts from nonprofit foundations 
financed by industry: thweshiHild bem^KMted under Affofftersoc/rws (Mne 1 175). 
d instHuticnal funOa, Report funds, including indirect costs, which your institution spent for R&D activities »rom the 
following sources: |1 ) General^purpose Stete or local government appropriations; (2| general-purpose grants from 
industry foundations, or other outakte sources; 13| tuition and fees; (4) endowment income. In ^^^'^j^'l^^^ 
institution s contribution to unreimbursed Indirect costs incurred in association with R&D projects financed by outside 
organirations, and mandatory cost sfiaring on Federal and other grants. To ^^^'^ V^'T*''*'!?!!? 
many institutions use a universitywide negotiated indirect cost rate multiplied by the base (e g., direct salaries and 
wages etc.| minus actual indirect cost recoveries. If your Institution now separately budgets what was previously 
classified as departmental research, these date should be included in line 1161. 
e All othar sources. Include grants for R&D from nonprofit foundations and voluntary health agencies asJ^lre^^ as from all 
other sources not elsewhere dassiffed. Funds from foundations which are affiliated with, or granted solely to your 
institution, should be included under line 1 160. Institutional funds. Funds for R&D received from a health JQency tha^ 
ts a unit of a State or local government should be reported under State and local governments {line 1125| Also 
include gifts from individuals that are restricted by the donor to research. 



ITEM 1 CURRENT FOND EXPENDITURES FOR SEPARATELY BUDGETED RESEARCH AND 
DEVELOPMENT IN THE SCIENCES AND ENGINEERING, BY SOURCE OF FUNDS, 

FY 1982 (Indude indirect costs) 



Source of funds 



a Federal Government 



'b. State and local governments 
c. Industry 
d InstftutiCKial funds 

(1) Separately budgeted 



(2) Underrecovery of indirect 
costs and cost sharing 



*e. All other source 



f. TOTAL (sum of a through e| 



1110 



1125 
1150 



1160 
1161 

1162 

TiTs 



1100 



111 
Total 



(Dollars in 
thousands) 



(21 

Bask: research 



(Percent of 
column 1 1 



% 



Baaiereeettf^ia 

directed toward m 
increase of knowl- 
edge; it is research 
where the primary 
aimof theinvettf* 
galor is a fuller 
kno^iiHedge or 
und^standing of 
ttie subject under 
study rather tfian a 
specific application 
thereof. 



CONFfOENTtALmr 

Informatjon received 
from individual insti- 
tutions in lines 1161 
and 1162. or esti- 
mates for basiC re- 
search exp^KMiKes. 
will not be published 
or released; only ag- 
gregate totals will ap- 
pear tn publications 



•Combined data ce« (See instructions fof b and e| 

Total R&D expenditures reported in line 1 100. column ( 1 ) and line 1400. column ( 1 ) should be the same. 

Federally financed RAD expenditures repc^ed in line 1 1 10. column (1 ) and line 1400. column (2| should be the same. 



EiS. 
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ITEM 2. CUflRENT FOflO EXKNOmifiES (TOTAL AND FEOERAUV FINANCCDl FOR SEPARATELY BUDGETED 
RESEAflCH AND OEVELOPiKNT, BY FIELD OF SCtENCE/EIKUNEERINO: FY 1M2 (Indude im^rect costs) 



Fi6W of science/engineerinfl 



CHMltfs in thousands) 



(i; Total 



(2) Federal 



ENGINEERING (TOTAL) 



1410 



) 1 1 Aeronautical & astronauticai 

|2| Chemical 
{3| Civil 
|4) Electrical 
1 51 Mechanical 
(61 Other 



1411 



1412 
1413 
1414 
1415 



1416 



b PHYSICAL SCIENCES (TOTAL) 



1420 



1 1 1 Astronomy 
|2| Chemistry 
(3| Physics 
(4| Other 



1421 
1422 



1423 
1424 



c ENVIRONMENTAL SCIENCES (TOTAL) 



1430 



( 1 1 Atmospheric 
(2) Earth sciences 
(3| Oceanography 
|4| Other 



1431 
1432 
1433 
1434 



d MATHEMATICAL AND COMPUTER SCIENCES (TOTAL) 



1440 



( 1 1 Mathematics 

|2| Computer sciences 



1441 
1442 



e LIFE SCIENCES I TOTAL! 



1450 



( 1 1 Agricultural 
{2| Biological 
13) Medical 
14 1 Other 



1451 
1452 
1453 
1454 



f PSYCHOLOGY ITOTAL I 



1460 



g SOCIAL SCIENCES I TOTAL 1 



1470 



( 1 1 Economics 
(2) Political science 
1 3) Sociology 
(4) Other 



147 
1472 
1473 
1474 



h OTHER SCIENCES, not elsewhere classified (TOTAL) 



1460 



TOTAL (sum of a through h) 



1400 



•HFASt; EXClUOe Uom^oui response a«ivR»De>'P«»^rt"'B«'"*'*''®'*'*''*®<*'"^*"*'" humanilws. 
mos.c ttw af IS ^^nr*«al education. Iibraty sctence. «id all other nonscierice fields 



ITEM 3. CURRENT RIttO EXI»EN0iTURE8 FOR RESEARCH EQUIPMENT (TOTAL AND FEDERALLY FINANCED | FOR 
SEPARATELY SUD06TE0 RESEAROI AND DCVELOPHSNT, BY FIELD OF SClENCE/ENOINEERiNQ: FY ISM' 

(Sm S for imm^tomi.l 






DoNars In thouMfidsl 


Ftetd of science/engineering 




(It Total 


(21 Fed^al 


a ENGINEERING (TOTAL| 


1810 


t 


• 


i 1 \ Aeronautical & astronautical 


1811 






(2| Chemical 


1812 






t3) Civil 


1813 






(4| Electrical 


1814 






15| Mechanical 


1815 







(6| Other 


1816 






b PHYSICAL SCIENCES 1 TOTAL 1 


1820 






1 1 1 Astronomy 


1821 






(2) Chemistry 




1822 






13| Physics 


1823 






|4| Othcrr 


1824 






c ENVIRONMENTAL SCIENCES | TOTAL t 


1830 






( 1 1 Atmospheric 


1831 






|2) Earth sciences 


1832 






111 rk^Adnoaraohv 


1833 






|4| Other 


1834 






d MATHEMATICAL AND COMPUTER SCIENCES (TOTAL! 


1840 






f 1 f Mathematics 


1841 


" ■ 




i2\ ComDuter sciences 


1842 






e LIFE SCIENCES iTOTALl 


1850 






i 1 ! Aur f cultural 


1851 






(2| Biologtcat 


1852 






t3| Medical 


1853 






14! Other 


1854 






f PSYCHOLOGY ITOTALl 


1860 






n SOCIAL SCIENCES ITOTALl 


1870 






1 1 1 Economics 


1871 






(2| Polittcal science 


1672 






|3| Sociology 


1873 






f4| Other 


1874 






h OTHER SCIENCES, not elsewhere classified (TOTALi 


1880 






i TOTAL isum of a through h] 


1800 







• L-uf f ef«t fuJHj exiM>tid<tures m each tor scien«lic f ese«f ch equiprrteii! shou^a b« a suOsef of the Total 



keCvfAi column reported tn tiem Z 
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Itein 3 InstnicHons 



Please report (hat pofPon of current fund expemlttures reported *n Items 1 and 2 that went tor the purchase of research equipment Th.s 
includes alt research equipment purchased under sponsored research project awards from current fund accounts 

j IWTt: These resewch e<hripfn«it expeni»i^iras ara not to be tncJuded under caf^ expenditures reported m item 4 j 

For column I t } report cu^ei^rhi^d'ex^^ RAO from aH"8oiKce8: Federal Qowmment. State, county, mumctpaf. or oth«r gov^ 

ernments and their agencies (including State funds supporting R&D at agrtcuRural eKperiment stattonsi; industry institutional »unds, and 
private foundations and wMuntary health agencies, individual, and aswclatlons 

For column ( 2 1 include funds from grants and C(Hitracts tor R&O spwtswed t>y agendas «H the Federal Government 



item 4 Instructions 



Please report expenditures for facilities that mm» in f^tK^ss or compietecl during FY 1982. 

Capital expenditures for facilities and equipment fitcliMfe the foUonring: (a) Fixed equipment such as built-in equipment and 
furnishinos lb| movable scientific equipment such as oscilloscopes and pulse-height analyzers; (c| movable furnishings 
such as desks; |d) archrtect's fees, site work, extension of utilities, and the building costs of service functions such as 
integral cafeterias and bookstores of a facility; (e| facilities constructed to house separate components such as medical 
schools and teaching hospitals; and |f ) special separate facilities used to house sdentlfte apparatus such as accelerators, 
oceanographic vessels, and computers. 

Expenditures for administration buildings, steam plants, residence halls, and other such facilities should be MCfudjd 
unless used principally for research, development, or instruction in the sciences and engineering. Land costs should be 
eicludMl. Also excfude scientific research equipment purchased under research project awards from current fund 
accounts that are reported under items 1. 2. and 3- 



ITEId 4 CAPiTAL EXPENDITURES FOR FACILITIES AND EQUIPMENT FOR RESEARCH, 
DEVELOPiyiENT, AND INSTRUCTION. BY FIELD OF SCIENCE/ENGINEERING 

AND SOURCE OF FUNDS: FY 1982 



Field of science/engineefifig 
d Mathematical and computer sciences 


1710 
1720 
1730 
1740 
1750 
1760 
1770 
1780 


(C^iars in thtMJsandsj 


Total 

(11 

$ " 


Federal 

(21 


All ottier sources 
(31 

$ 




1700 


$ 


S 


$ 



ERIC 



5 
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ILLimTRATIVE DtSCIPUNES' 



111 Aer onauiK^i ft a8»on»ut*cal ^o dy w M rtCTL y oa paw, y aw 

{2j Cfi&mtcal Cerwftio, pMroteum, pfltrotoufii njHn^np prooets 

Civit ArcHtacturid^ hrdHKiic. ttyck^^ 

tr w t sp ofiat to n 

;4i Efectrtcai Cotmrnif^catkin, etacm^. pcnver 

|5l Mechanical &i0nmrttg iMClMmlcs 



{61 Other 



Ajricttittiral. HidustrM md numagtmmit. metailurgicai and ma^lais. mining, 
mictottr. ocean o nqi mHw ing syslen^ lextHa. welding 



t> Phyf;icat saences 
!li Astronomy 
:?i Chemistry 

J 31 Physics 

j4) Omef 



, Astfo ph y sfca , optica and nMflo. x-ray. gmima-ray. naulri>io 
inorganic, or^^no-meli^, orgmic, f^^iMcal. analytlcaf. i^maceutica}. fxHymer 
aciencM (excliKto MocfieniMryl 

Acetates, ^cmte imf mcMwte. condenaod mi^. eteman^ 
atni^ura, optics, ptosma 

Used for muMdlB^iiNiary prc^ecfs «^ran physical sctances and for di$cipttnas not 
recMasiad separately 



C Frvtfonmental SCWices 
j 1 ( Atmosphef re 
i? Earth sciences 



;:r Oceanography 
■A> Other 



Aeronomy. solar, i wat t io r modfficatkwi . extratSfTestrtai atonosipharas, meteorology 
En^neer^ gaopl^^slcs, ganend gsotogy. geodwy and gravity, geomi^naftom. 
hy^^ology, ^kki^i^ geochemtetry, iaolopic geochemistry, orgflvilc geoctiemtstry. 
lab ge<v*V«^ ptfeom^i^ietlsm, petocmtology. physic^ geography and cartog- 
raphy, seismology 

Biotogical ooasiogn^ihy. chemical ooe an og ri ^. geolO(Kc^ ooaanography. physical 
oceanograptiy, marine geophysics 

Used for muWd^pUn^ projects sNthSn environmental sciences 



d M<ifriematicaf and computer sciences 
1 • MatMematics 



C^»mputer sciences 



Alget>ra. ana^sls. m>f4led mathematics, fwndations and logic, geometry, numerical 
an^yste. ataHsUcs, topology 

Des^. (tevek^mient md application of computer cspatNities to data storage and 
manipulation. Information science 



■ 1 Agf iciiffcifal 



Agricultuntf ct^mtetry. agronOTiy. ttiinuM sderm. conservation, dairy science, 
range s^eriM. wttWfe* 

Analonny. ti to ch em l sa y. tilophy si cs. t rt o ge ogn ^ . ecology emt^ryology. entomology, 
genetics, kimmology. microtilology. nutr«lon, parastology. ptfhology. pharmacology, 
phy^ mdiropology. pf^stology. plant sdsnce, botany, zoology, veterinary biology 
Anesthesiology, ci^lology. endocrfeiology. gastroenterology, hematology, raurol- 
ogy. otwtetrlcs. of^idutfrnology. preventive medicine and community health, psy- 
chiatry. radK>logy. si«gsry, veter^^ nrnficine,' dentotry. pfiarmacy 
Used for murtidlscipiiniu> projects wHtito Ufe sciences 

Animal liehavk^. ciMc^. edi^itioml. experimental, human development and per- 
sonamy. social 



Poetical science 



EcOTom^rM^. inl^national. industrial. latKM^. agricultural. putNic finance and fiscal 
pcHfCy 

Ftagional fl^icttes, comparative gov^nmi^. In ty na t ton rt relabons. tog^l systenm. 
po»tic^ meory. putiHc «tn^iMatlon 

Comp»^tive and hMt^lcal. ixmipl6» orj^izmNms. oiltiffe and social structtire. 
demography, group InteractkK^. sodsl prol^ems and wifare. tfw>ry 
Hf^(^ of stance* ct^hral mttvt^MHogy. Hngfstlcs. 80c^)ec<momc geography 

To be used wrtm\ tlie multidisc^^Mwy md interdtsciplin^ aspects m^e Ihe 
cla^teatlOT uncter om primary 1\M Itr^NMi^We 



Auo «>nc;osed Crosswalk totween NSF fteld of sctenc^/engiwering codes wd tl^ WES CImsificatton of mstruction^ ^ro^ 

af^ms {NCES81 3231 

St fuJinns ^iih schcKHs of veterinary medicine shMid di^tbute MD eicpenditi^M mnong ftm appropr^te discipltnw (agricultural. 
!• 'Hotj!c.a( iit^d med'calj rather than cmly m medical sciei^es. 
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NSF FORM 724A (n-«2) 



OMB No 3145-0074 
Exp Hate: 12/31/83 



NATIONAL SCIENCE FOUNDATION 

Washington. D.C. 20550 



SURVEY OF SCIENTIFIC AND ENGINEERING PERSONNEL 
EMPLOYED AT UNIVERSITIES AND COLLEGES, JANUARY 1983 



Organi/iilions are requested to complete and return 
this form to: 

NATIONAL SCIENCE FOUNDATION 

1M8 G Street, N.W.. Room L-9$Z 
Washlnston. D.C. 28SSa— Attn: UNISG 

Thii information is folidted under the authority of Sec- 
tion 3 (s| )•) of the National Science Foandation Ad of 1958. 
as amended (42 U.S. Code 1M2 (a) Your retponse to 
entirely voluntary and your failure to intndde some or ail 
of the information Mrill In no way adversely affect your 
Institution. 



Please correct if name or address has changed. 



This survey requests scientific and engineering 
(S/K) employment data according to institutional rec- 
urdlc(>eping conventions. The completed 1M3 question- 
naire should be returned by March IS, lSfl3. Your 
prompt cooperation will be appreciated. If you deter- 
mine, however, that you cannot respond by March 15. 
please notify NSF and request an extension of time. 

Please read the enclosed instructions before com- 
pleting this form. If you have any questions, contact 
Ms. judith Coakley or Ms. Esther Gist (202-634-4673). 
Please complete all columns: estimates by academic 
iifficials will be better than NSF estimates. 

All entries should (m In whole numbers; please do 
not enter decimals or fractions, except in item 3, col- 
umns 2 and 3, where two decimal places are ofrtional. 



SURVEY POPULATION 

Include data for ALL UKi;AN1ZA I'lONAL UNITS 
OF YIMIR INSTITUTION THAT EMPLOY SCIEN- 
TISTS AND ENGINEERS, such as regional campuses, 
computer centers, medical schools, agricultural ex- 
perimimt staticms, and associated research units. Also 
include any hospital or clinic owned, operated, or con- 
irolled by your university and int^ated operationally 
with the clinical programs of your medical schools. 

Federally Funded Research and Development 
Centers (FFRDG'sj 

Separate forms have been mailed directly to all 
FFRPC's administered by academic institutions. A list 
of these centers appears on page 3 of the Instructions 
and Definitions. 
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INSTITUTIONAL CLASSIHCATION 



ili^host d(;gree Kranted in the Cht-ck 

s<:i*?nces or engineering one 
during 1982*83 

Doctor's degrt:e. e,g., Ph I).. 

I). Kng .orD.K.S □ 

First-professional degree, e,g.. 

M.rr. D.D.S .D.V.M .etc □ 

Masft?r*s degree □ 

llacheior's degree □ 

Associate or other 2-year y ward □ 

No flegrees granted in the sciences 

or engineering □ 



One example of a 
science or engineering 
field in which highest 
degree was awarded 



Check primary 
administrative control 
of your instituticm 



Fetloral 


□ 


Stalt; 


□ 




□ 


Private 


□ 



Item 


Total number of scientists and engineers 


by highest earned degree 




I. 


and employment status: January 1S83 












HEADCOUNTS 




HIGHEST EARNED DEGREE 




TOTAL 


FULL TIME 


PART TIME 








(1) 


(2) 


(31 


u. 


Ductor's degree, e.g., Ph. I).. I). Eng., 












or D.E.S 










h. 


First-professional degri?e. e.g.. VI. I)., 












D.D.S .I) V.M .etc 


2220 








i:. 




2230 








d. 


Hachelor's degree or the equivahjnt 


2240 








v. 


Total (sum of a through d) 


2200 









N(XrE. To ensure proper data comparability between item 1. line 2200. and items 2 and 3: 



a) Line 22(N). column 1 should equal item 3. line 2700. column 1: 
!i) Line 22(N). column 2 should equal item 2. line 2B0fl. column 1 : 
cj Line 2200. column 3 should equal item 2. line 26(K). column 2. 
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Ilem 
2* 



Total number of scientists and engineers by discipline, sex, 
and empkiymenl status: January 1983 



S/E DISCIPLINES' 



(I ) AtMunautical aiut 

astrcMiaiiticat engsnf?er$ . 2811 

{2\ (^hi-mical engine<?rs 2612 

f jvil ennineers 2613 

(4| l-^if!i:lric:ai f!ngin«f*rs 2H14 

(r>| Me*f:hani(;ai engineers , . , 2615 

{H| Other engineers 2616 



b Phvsiral scientists (total) 2620 



HEADC0UNT8 



TOTAL 



Full time 



{II 



Part time 



MEN 



Full time 



(3| 




Part time 



(4) 



WOMEN 



Full time 



IS) 



Part time 



(81 



(I I Astronomers 2B21 

(2 1 (:h€»mi.sts 2622 

(:t| Ph\sicists 2623 

(4| Other physical scientists . 2624 



c. Knvinin. scientists (total) 2630 



|1| Atmospheric si:ientists . 263! 

(2) Karth scientists 2632 

(3) Oc:eanographers 2633 

(4j Other environ, sci. 2634 



(I. Mathematical and computtfr 

scientists ( total | 2640 



{1| Mathematicians (ifxclude 

«:onipn!er scientists! 2641 

(21 ('computer scientists 

(excliuie programmers) 2H42 



IV Life scitfntists (tota!) . 



(!) Agricultitrai scienfists 

(2) Hiotogical scientists . . 

(3) Mefiic;a! scientists 
(see instructions, p. 4| 

(4| i )ther life scientists . . 



f Psvchologists (total) 



2650 



2651 
2652 

2653 
2654 



2f^ 



g. Social scientists (total) 



{(>xchi(h; historians) 


2670 




2671 


f2| Political scientists 


. 2672 




2673 


(4| Other social stTientisls . 


. 2674 



P5! 






h i<ital (sumof athrugj 2600 



n.f XSK KXi .M I?!-, from >MUf rHS|Mm«' .in> « nijiliiWH-« in ftie UM% of 'Sin* em Ufunl CrtMMiivdIk lM-iWM?n NSr« S/f-! aiwjplintts and fhir coHph in 

ii.ifiHit U\x, tiiini.iiiiti. < miiHM. tK*- .ifU. physiidl ♦'duralwn. library iho NtXS (Uiis«fi<^lMHi iif InMrucHima! t'n»«ram!* 
s* t»-ii< *• .ifi*l .ill Mlli#«r niinwjffti.i' fir*tas 



69 



ERIC 



72 



Item 
3. 



Total nambw of tdeiitiito asd imgiiieets by lUsdirfine, o^fanated fall-time efpiivaleiitf . 

aj^ RftD TCllvity: January 1M3 



S/E Disciplines 



Total 
lieadcounis* 



a. Kn>5inet!rs (futal) 2710 



( 1 ) Aermuiutical and astronauttcal 

<*nginf;t'rs 

{1\ (:hi;mical engineers 

(:<) (^ivil engineers 

(41 Ktecf rtcal engineers 

(ri) Me{:hanical engineers 

(!>} Other engineers 



2711 
2712 
27i:< 
2714 
2715 
2716 



Physical scientists (total) 2620 



(1) Astronomers 

12) Clhemists 

(:f) Physicists 

(4| Other physical scientists 



2621 

2722 
2723 
2724 



Knvirnnmentdl si:ientists (tcita!) 



l\\ Atmospheric scientists 

Karfh scientists 

Oceanngraphers 

(4) Otlier environmental scientists 



27:U 
2732 
2733 
2734 



Mathematical and <;onuniter 
scientists (total) 



2740 



( 1 1 Mathematicians lexchide i:omputer 
scientists! 

\2\ CfFmpufer scientists (exclude 

programmers! 



11741 

2742 



e Life scit?ntists (totall 275tl 



(II Agricuitiirai scientists 
{2 1 Hiologtcal scientists . . 
(3) Medical si:jentists (see 

instructions, p. 4} 

{4| Other life scientists ... 



2751 
2752 

2753 
27S4 



I, Psychologists (total I 2760 



g. Social scientists (total) (exclude 
historians) 



2770 



(I) Kconomtsts 

(2| Political scientists . . 

(3} So<;iotogists 

(4| ( )fher social scientists 



2771 
2772 
2773 
2774 



h. Total (sum of a thru g| 2700 



Estimated full-time-equivalents (PTE's) 



Total 
FTEV 



FTE*s devirted to sofiaralels 
bwbetedilftD' 



Numter 



Percent 
(optiimal)^ 



3: 
% 



% 



% 
% 



% 



% 



% 
% 



% 



% 



»niiHiflti.iK rf*|iiif (I'fl tn f.uiunMi t 



•Cithirrtfi 4 hi%9 Iwm-h fMtjvMM f«tr \\w ctrnvenirni c of ihf^ ifialilutions tlial 
^•slimiili- iUv f.fiifilH-r (( nlymn ^! "f FTK « rfpwH«t Ui m^rMeh budded 
KftM ai tJvilK s ti> iist' (if .1 |M»r«:i nMK<' ji ulumn 4| in vaih iliK.iplinp 
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CHECK UST 

( } !. Ar« all entries rounded to whole numbers? 
Please do not enter fractions or decimals, 
except in columns 2 and 3 where two dec- 
imal places are optional 

( I 2. l>o the data add to subtotals? 

I I 3. Are all columns completed? YCKJR estimates 
will he better than OURS An explanation 
of estimates may be noted on a separate 
sheet or in the REMARKS. 

I I 4 Are all branches and components such as 
medical schod, oomfmter center. apicuHura] 
(experiment station, and assodated research 
units Included? 

( 1 Have you INCUFOED all postdoctorates? 
( I li Have you EXCLUDED graduate students? 



CONFIDENTIALITY 

The National Science Foundation recognizes that 
lis altility to gather much of the enclosed informa- 
tion would be severely impaired if it could not be 
hirld in confidence Please indicate below the num- 
ber of any items that you would not supply unless 
assured that the source is held confidential The 
Foundation will hold in confidence such informa- 
tsun to the extent permitted by law 

ITKM 



PLEASE TYPE OR PRINT 
NAME OF PERSON SI JBMlTriNG THIS FORM 



NAME OF PERSON WHO PREPARED THIS 
SUBMISSION {If different from above| 



INl-U DATA CHECK 

(F(H' your convenience! 
Please compare your january l«2 mtrvey respoim with your survey response 
for fanuary \WS. particulariy for the totals. Please explain below w on a 
operate sheet any siRnificant changes. Where po^ble. indicate any re- 
quired adiustments in data reported in previous years. 



IMS 



IMI 



Line 2mi. column 1 1 jne column 1 



NAME OF INSTlTtmON 



Total full-time scientists 
and engineers 



Total part-time scientists 
and enjiineers 



Total FTE s 



Total FTE's in R&l) 



Line Jtdm. column 



Line column 2. 



Une 27«l, column 2. 



«fne 27O0. column 2. 



Jne 2700. column 3. 



.ine 27IW. column 3. 



REMARKS 

What mi'thfKls and sourcii records were use<l for estimating separately budg- 
eted R&l) efforts 

Plrasf indicate problems *?nc:ounlt'red in estimating R*l) related activity 

Please circle the month that your institutional data represent to reflect 
dcailemii; year l«82-<»:i employment 
, . :i 4 5 6 7 H « t« 11 12 

Are there any significant changits in data re|Hfrli-<l in previous years? 
How many persim-hours were re*|Uired to complete this form? | | 



Tin>: 



Trn.B 



ARKA 

c:oi)K 



ARKA 

com: 



KXCH 



KXCH 



\o 



NO 



EXT. 



KXT. 



DATK 



AlinRKHS inumlier. street, city , Slate. ZIP codel 
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0MB No. 3145^74 

Exp. Dtte: 12/31/83 



NATIONAL SCIENCE FOUNDATION 

Washington, D.C. 20SS0 



SURVEY OF SCIENTIFIC AND ENGINEERING PERSONNEL 
EMPLOYED AT UNIVERSITIES AND COLLEGES, JANUARY 1983 

INSTRUCTIONS AND DEFINITIONS 



IntrodiicHon 

This information is soliciied under the authority of the National 
Science Foundation Act of aa amraded in P.L. 507 (42 U.S.C 
IM2| (S^ion 3(a) (6||, and Execytiire Order 11^1 (March 17. 1954). 
AJi information you provide will be used for statiatical purposes 
only. Your res|K)nse is entirely voluntary and yrar failure to pro- 
vide some or ail of the information will in no way diversely affect 
your institution. 

The National Science Foundation r^uesta your cooperation in 
completing the attached questionnaire covering the diaracteristics 
of personnel in your institution as they relate to the sciences and 
engineering. This form requeali employnmit data in 1982-83 acandii^ 
to imtitutional reoHtUafef^t^ ooventions. The queaHonnaire rimild be 
Gomfdeled and returned to NSF by March IS, 19IQ. If you detmnine, 
liowever. that you will not be able to respond by that date, please 
notify NSF and request an extension of time. 

Where data you report in the current survey differ significantly 
from those reported in the previous survey, please indicate the 
reasons for the difference, audi as "opening f^w nodical sdiooi." 
etc., at the end of the questionnaire in the "Remarks" section, or on 
a separate sheet of paper. 

The MTvey procwhms are mHlteed to flow diart fmm^, (See 
PP.M.) 

If you have any questions regarding information requested on 
this form, write or telephone Ms. {udith Coakley or Ms. Esther Cist 
at the Universities and Nonprofit Institution Stadia Croup. Divi- 
sion of Science Resources Studies, Naticmal &ien€e Foundation. 
1S0O c; Street. N.W., Room L*eil2. Wadiingtcm. D.C. 2»50 (Tele- 
phone: (202) e344e73.) AdditNBiai forma, well as oqries of (mvious 
ri^ponses, may be obtained by writing to the alK>ve addrci». 

Survey Inetnictimis 

1. Survey Population 

This survey, conducted annually, covers profeMional employ- 
ment at all academic institutions mriih a sdeno! m et^neerif^ 
(8/E) program. The institutional response to this survey should 
reflect personnel activity in alt bnuKbea and c^er anite (rf the 
parent institution, induding r^imal ora|nisea« oomtMiter centers, 
m^ical schools* agriotltural experiment Mtiom* ami asaodated 
research units, if any data for any id thMe campuses are not in- 
duct in $vur resp on se to NW. plMtt ii»iicala thte umkr "Rmnaiks" 
when submitting your question tiaire. 

Federally futided researdi and itevehipment oentm (FFRDC's) 
are to rerrart their data separately from the administering univer^ 
sity: see the listing of FFRDCs administered by Mademic Institu- 
tions (p. 3«| 



2. Survey Time Period 

The fanuary date referenced in this questionnaire reflects the 
midpdnt of the 1982^ acactemic yrar rather than \im adual reporting 
date of data to be compiled for NSF. Hata reported on this survey 
are to reflect a "snapshot" of S/E personnel employed at a fixed 
time durii^ the 1982-83 academic year. For institutions reporting on 
the basis erf central reoird systems, data should reflect the date 
when your files are "frozen" for annual personnel reports. Many 
institutions, mrpedally those with State affiliation, use their central 
rifcords compiled in the prec:eding fall of each year to report to 
NSF. You may want to report as of the payroll period dosest If 
October 1, 1982, which is the tfasis for thf? Kqual F^mployment Op- 
portunity Commission's survey of higher education stuff (EEO-6. 
Form 221 1. Mease indicate the reporting month used by your insti* 
tutson in the space prtivideil in the "Remarks" .irclton 

3. Professionoi Employment 

The term "profewonal," for purposes of this survey, refers to 
all peimns paid a salary or stipend by the responding institution 
who work at a level at which the knowledge acquired by academic 
training ^ual to a bachelor's degree in sdence or engineering is 
emntial in the performatHSe of duties. Many institutions with cen- 
tral reporting systems use headcounts of exempt employees, i.e., 
those employees who are in the exempt category of the Fair Labor 
Standards Act as amended. Exempt employees are not eligible fur 
overtime payment. CHhers use EEO-8 concepts. 

Incluiie: S/E persr imel with faculty status. ptMtdm:torates,* and 
other professional employees such as systems analysts In computer 
centers. 

Enclade: (1) Pisrsonnei on sabbatical or other leave status even 
if these personnel continue to be paid by your institution: (2) per- 
sonnel employed in branches of your Institution iTOSted in foreign 
countries; (3| unpaid voluntary staff: {4| persons Unpaid" hy the 
university but paid by the medical «:hool: (5) student health service 
personnel: (8) those agricultural extetmion personnel pHmarily in- 
volved in home eoinomics and 4-H youth prv^ams: (7) administra- 
tive officers above the level of department chairpersons with titles 
mdh B& {Meridmit, acttfemic dean, dean oi faculty. {myvosL chancellor 
etc., even thouf^ tl^y may deviHe part t)l their time to teaching 
and/or research; (8) all ^aduate students. 



'Some inslilutions without cofnpfYrhensiVf^ cMtrral itrcurfli on fh« numtft^ 
pnstdodoratss tNise ttieir respimstr to thii sarvey on <fafa fathered in the 

office d tiut fradysie deao as part of NSFs Survi;> ul (^rsduata Sdencff 

and EnginiMfHi^ Stadrnts sihI i^Emtdociorates. 
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4* Assignment of Scientists and Engineers to 
NSF Oiscipitnes 

Determination of whether pnifesiional employees shoutd be 
reported in the NliF personiiel survey oa "sdenlists bii4 en^nwrs" 
end their e«M^led diBdpUii^ is 6mb by tmM n^Hmtasls oo 
basis of departmental ^mctures. After {»rtfcular departtrontB are 
selecif^d for indosioii in the NSF personnel survey, re^Nmikrats 
usiiaii> daasify headcounto of all pnrfearicmal en^ibyees inki various 
S/E disciplines according to their primary or hon^ depuiamit <rf 
assignment. Where indhridual aa^mnents are sfAit Ma two depart- 
ments on a 50-percent baria. daariflcattim iolo a irtn^ diadpliM 
should he made according to Im^tutional conventitms. 

See the classification of Disciplines of Employment in the Sci- 
ences iind Engineering, for the broad and detailed S/B disciplines 
of employment corrraponding to thiwe shown m the questionnaire, 
with illustrative categories of eadi discipline (|M«bs 3 and C| Abo. 
for those that use the NCES instructional program categories, see 
the enclosed "Oosswalk*' between NSFs 8/E flebb and the codes 
in thff NCES Classifications of Instructional Programs (NC^ 81- 
3231. Please note that education* law, humanitiest moric. the arts, 
physical education, and library sciefK» are mrt cof»idered 8/E dis- 
cipUnes for the purpose of this survey. This disci|rilne-oriented 
taxonomy is lUMtd by institutions that ccmpile their own defMrt- 
menial groupinf^ for this NSF survey. While most respondents 
report S/E headcounts based on departmental structnres. NSF 
recognizes thai because of the multidisdplinary nature irf many 
academic activities, degree spedalties and departmental assign- 
ments may differ (e.g.. a Ph.D. in mechanical et^ineering may be 
assigned to the department of orthi^>edics.| To promote ease of 
rejiorting and consistency of data among insHtutions. it is mq^ested 
that where these differences are not significant, all profemrionals In 
the department be assigned to a single disdpUne. In odier instances, 
where sizable differences occur, histilutimial respondents may chooM 
to report professionals employed in a rit^e depaitment InUi two or 
more disciplines. For example* an institution may have a ringle 
department of electrical engineerii^ and computer science and 
refMtrt individuals into two iwparate disdplinw on the NSF per- 
s<mnel survey according to their degtee ^edalti^. 

It Is important that respondents indude in the survey dentists 
and engineers who arc appointed to or^niiational units that are 
not p.»rf of any academic department* For example, sdentists and 
enninf'ers employed at a computer center that is not affiliated with 
a p^ritcuiar academic department ^ould be induded in the sur- 
vey In .1 similar manner an economist in a nonscience dei»rtment 
shmild lie refiorted. The most prevalent reporting practice for these 
nonaf:ademtc units Is to ^gn §nm^ of individuals to NSF dl> 
c:iplin*?s aix:«>rding to their decree spedalties. espedally %^rtien multi- 
Ji^Hitphnary activities are prominent. 

5 Mmliaal and Clinical Disciplinen 

Fur purposes of this survey, all M.D/s. D.D.S.'s. etc., with 
faculiy or academic oppoinCments are to be reported, including 
|H»stdoctorat«s. NSF considers faculty status given to fdiysidans. 
ilf-ntisls. public health spedalists. pharmacists^ etc to be an indi- 
cator of significant involvement in teachings citnica! investigation, 
fir fHher K&D activities. 

Kxcfude: (S| All medical practitioneip^/iudi as nurse an^be- 
list*, occupational therapists, physical theraptirts. interns: (21 sden- 
Ufkin or engineers whose primary employment is at inde^ndent 
hospitals even though they may perform some teacJiii^ or remarch 
functions for your institution through imperative agreements: 
{'A\ unpaid voluntary staff at medical or dental sduKils; and {4| med- 
ical resuhtnts unless research training under the supervision of a 
itfniijr mentor is the prime purpose of the apfwlntment. 



6. Questionnoire Item 1, Highest Eorned 
Degrae and Head&^untB 

a. Hi^iest earned degree infmmatiim is moi^ orainiQnIy avail- 
able in personnel, payroll, or buflget film. Most ai»domte h^to- 
tt«whavcaomiqi^Misodsyrtwaiortylirti^s highnttf wnedd^y^ 
datn fer prufesslonnln tf Ibm files ^ ymst institution do not coo* 
tain degree data, luiwever. these data may be e^maled mifV de- 
partmmtal records* 

For purpcMes of ibis survey, earned d^rees are daasifted in four 
cat€^mies: 

Jl| Under "Doctorate Degree * include earned d^rees carry^ 
ing the title of Doctor, e*. Ph.D., D. Eng^ D^. etc; 
include individuals holding both the Ph.D. d«gree and any 
other doctorate depw* 

(21 Under "First Professional Dt^ee" include Individuals 
whfM» hi||iest earned degrem, o^« MJJ-. DBA.* D.V.M*. 
etc*, are flrst^rofnsicmal modteal dtgrew diat lepreseot 
the completion of die acmlraiiG roqnlremeiM boaed on 
programs that require at le»g 2 academic yom of pro- 
viims college wi^ tar entranoo snd raqnini a total of st 
l^t 6 academk: years oi otrilege work for om^dotlon. 
Specifically indode in line 2b first-profoaaliiMl degress 
in Medicine {M.D-K Dentistry {D.DA. or D M-DJ, Voiorl- 
nary Medicine (D.V.M4. Podiatrte Medidoe (D*P.M«| mtd 
Osteopathic Medicine (D.O.). Imttvidnab holding both the 
Ph.D. deffw and a finrt-prrfessiooal d^ftne swA as die 
M.D.. should be induded in line 2a as monUonod in 
(1) above. 

(3) Under "Master's Degree ' indude earned degrees carry^ 
ing the title al Mi»ter that are above die bachehv's degrM 
and are other-than-doctorate or f irst*|mf essiooal degrees 
reported in lines 2a and A. 

(41 Under "Bachelor's degree or the ^oivalenf* include all 
individuals who have Mcc^nlty cosi|rf«Ml a baocalao- 
reate program at stud^ ususlly requiring at 4 yeara 
lor equfvalent) of full-time coll^ level study. For die 
purpose of thU survey. 5-year badielor's decree hdders 
may be included in this cat^ory. as well as those who are 
considered to have the equivalent in esporience. even If 
they have not earned such as degree. 

b. ffeodcounis 

(It Fuli4jnM employees are thiwe individuals available for 
full-time amifi^ments at the date used for reporting In dOs 
survey, or thcMO who are derignated as 'loll time" in an 
official contact. a|^icdntment, or opeei^t* Detomina- 
tion of "f ulMime • des^tlon diouhl be Inmed cm Imrtito- 
tional recordkeeping conventions and ^aiMlarda. Avi^ 
double countii^ if. for example, indhriduals are fulMime 
emfdoyees but their ass^meM invcdve sm Aan om 
department or campus, they should be ommted aa one fall* 
time employee according to their primary or hime depart- 
ment of assignment (or campus]. 

(21 PartAime employees are thcwe individuab ^Am wwk for a 
length of time in a day. week, etc. ddined by your ii^fo- 
tion as part-lime employ^nt. 

7. Questionnoire Item 2, Sex of Full- and 

fViri-time ScientiBU and Engineers 

Item 2 mllects data on the aex of full- and fmrt-tlme a^tiM 
and engineen. c^arac^eri^cs whidi are omtally avalMde in oen- 
trai rmamb. Cmifniter pro^ma need to m|xmd to odior requ^i 
for employment data on women may often he modifled to provlib 
specialised information on ac^tiste and eiqineers. 
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8. QuBBtiannain item S, FkilKTime* 
EquivaientB [FTE's] 

8. The PTE re(Hift<f^ cotia»|it ahould rfrflecf the acfual uH- 
Uxation of 8/E prof es^oiidb in variow dtedfdiiM and their lim^ve- 
ment in tefNirateiy budgeted R*D ectfvitieft. White hMdcmmte are 
usually reported m the baste of i^kaary c^mrtoMit td amtgnmm^ 
PTE reporti^ in variow NBF disdpliAM stemld reflect multiple 



(1) Uirii« SMie gmeralfy heM criteria at the iw^Uittiimal or 
departnental levels (i.e.. three*fourths for instrttction* 
one^ourth for resMrchI; 



h tdectorleal emjueetteg and a 

* scienee sssttld be ivpaited fo PFB^ to two NHF ( 
aceafdl^ le Ae W M percai i t 9ftKt hi i 

Accordii^y, the PTE concept omverhi the aumber erf persons %dth 
part-time or ^lit appointments among varioi» df^irftnes or activi- 
ties to an equivalent number oS foU-time persom, in Moordance 
with institutionally agreed upon conventions. The number of FTE's 
reported tn column Z of item 3 should be equal to or greater than 
the numlier of full-time employees in any given field, using deci- 
mals (proporlton at 1 .00) for part4ime employee. Therefore, the 
number of FTE's %vouid be equal to or lew than the total headcount 
in any field, and equal to or fp^ter than the number of fulMime 
employees. 

"The procedures used to compile FTE data vary from insti- 
tution to institution, depending laq^ly on the records available. 
Generally, there are two categories of reconb available to institu- 
tions— irndgeting information desoibii^ the allocation of person- 
nel resources and/or data reflecting actual rather than planned 
utiliKation of the resources. 

in converting S/E beadcounto into PTE's, ti^ followii^ mettml 
is suggested: 

(1) Calegorize headcounls of all exempt employees in 8/E 
departments, medical schools, agricultural experiment 
stations, research institutes, and other institutional organi- 
zational units into one of the NSF disciplines according to 
primary assignment; 

(2| Within each discipline, differentiate employees as beitig 
either full time or part time (according to institutional 
practices): 

t3) Calculate the full-time ^uivalents of full-time S/'E per- 
stmneL Use budgetary or resource utIIiEation reccmls to 
report S/E employees ivith iq>iit appointments between 
departmf nts and/or institutional units, and distribute 
thi!se data according to appropriate NSF disciplines. 

(4) Calculate the full-time equivalents of part-time 8/E per- 
sonnel and merge them into appropriate NSF disciplines. 

b. Full-Tfme-fvq ui volents in Reseorch omf Development (R#0) 

For purposes of this survey, rejMirt only the full-time-equivalent > 
involvement of persons engaged in separately budgeted research 
ond development. 

RAD activities are systematic intensive studies directed toward 
fuller knowledge of the subject studied. RikD is the same as "orga- 
nized research" as defined in OMB Circular A-21 revised. July t$. 
1982. It inciiNies all R&D activitiai of an iturtinititm ^t m seporoteiy 
but^&ted and accounted for. R&D Includes tmth "spot^red re- 
search" activities (sponsored by Federal or i^-Federal ai^ndes 
and orgsnixations] and "university research" (aeparately bu<^eted 
under an internal application of institotlofial funds). 

Kxcli^: time spmtt by pnrfoaiioiial ^^Aiyees mi d^NHimental 
researdi that Is not separately bm^Hed. traifrii^ ^mits. public 
service ^nts. demon^ratimi pfo]ectB, etc 

Eatimatii^ the division of time alfocated or S{mnt by Individuals 
in separately budgeted R&D proptiimi is difficult for many ii^tu- 
ttons. A|piin* procedures used to impply these data vary amoi^ in- 
stitutions and the extent to which central reporting is feasible 
depends, by and large, on the degree tii whidi budget/personittrl/ 
financial reconb are m«:h8ni^ ami linked. Amos^ tte {micedures 
used by various institutions are the following: 



iZ) Estimating aeparately bm^eted R&D invi^vMient or aa^ipi- 
ment obtainmi from iMyroll records, persoimel records, or 
from Mipbyee contrMbi |i^^ salarira |»id ftmn sepm*aMy 
budgeted R&D tmdB may be o^mrad widi total acadraic 
aafauriea at ipdlv fa ltt alai; 

(3i Askii^ researdi admintorators. department diairpersona. 
or heada of other organisational units to furnidi ^mates 
of separately bui%eted R&D involwnimit. 

{4| Uring faculty activity analyses in institutioiKwhera these 
are r^pilarly cm«iuaed« ami differentiatii^ se|wititeiy 
bod^lBted R&D acthdty from (fopart^ilal resemA activity. 

Federally Folded Researdi &im1 Develofmieiit 
CentMV (FFRDCs) 

For purposes of this survey. FFRDCs are defined as R&D orga- 
nizations exclusively or substantially financed by the Fedet^l 
Government and administered cm a contractual Imsis by educa- 
tional institutions or other organiratiot». The f irflowi^ is a current 
list of FFRDC s administered by universities and colleges; 

Ames Laboratory 

Argonne National Laboratory 

Brookhaven National Laboratory 

Center for Naval Analyses 

Cerro Tololo Inter-American Observatory 

E. O. Lawrence Berkeley Laboratory 

E. U. La«vrence Livermore Laboratory 

Fermi National Accelerator LalN»ratory 

let Propulsion Laboratory 

Kitt Peak National Cttmrvatory 

Lincoln Laboratory 

Los Alamos Scientific Laboratory 

National Astronomy and Ionosphere Center 

National Center for Atmospheric Research 

National Radio Astronomy CMiservatory 

Oak Ridge iMtitute of Nuclear Studies 

Plasma Physics Laboratory 

Sacramento Peak Observatory 

Stanford Linear Accelerator Center 



C3aMifii»^Ni of dtod|diiM8 Emfl^ymmA in 
atm ScioncM mid Engloeeriiig. lUiittrative Mb- 
fieldi iiwlttde: 



ENGINEERING 

Aeroaatttleal & A^rmiMrfcal: aerodynamics, aerospace, space 
technology. 

Ch easlcBl ; ceramic* petro^m« petroleum refining f»o&m. 

CM!: architectural, b^raulic, hydroh^c, marine, sanitary and en- 
vinmraentaL atnH:turaL tran^mrtatlmi. 

^alrtel: communication* electron ic. imwer. 

Medu M stca l: engineering medianic^. 

CMber Rnglaewf lug: ^prk:utturaL tmlustrisl ami managm^t* metal- 
lurgicai and materials* mining, nudear. ixeun engineering systems, 
textile, welding. 
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PHYSICAL SCIENCES 

A^roBOQiy: labttrgfory astrophysics, optical astronomy, radio 
astronomy, thewatical a^rc^yfdcs, X-ray. RaminaHray. itautrino 
astronomy. 

ClMHittifry: analytical inoqpsic, miaiH^HBelallM:. ofymlc. plwrma- 
ceutical. physical, potymer sdonce (exdttde biodiemMry}. 

Physics; acoustics, atomic and molecular, condensed matter, ele- 
mentary particles, nudear Mructtire, opOcB, ptasana. 

Other Physical ScteMes: used for muitidisciplinary fields within 
physical sciences. 

ENVIRONMENTAL SCIENCE (TERRE8TRL\L 
AND EXTRATERRESTRIAL) 

Atmosiilietic Sctaoes: aeronomy. MFlar. weather modification, ex- 
traterrestrial atmospheres, meteorokq^y. 

Earth Sdenoes: eni^neering geof^ysics, general geology* geodesy 
and gravity, geomagnetism, hydrology, inot^^nic geochemistry. Iso- 
lopic geochemistry, oiganic gsodiendrtry, teb geophysics, pdeom^ 
netiMn. palernitology. physteal geqpaphy mid car&«raphy. seisoM^ 

Oce am igr aphy : biol<^cal oceanografrfiy. diemk^l oc8aiii«ra(Ay. 
geolc^cai oceam^rfiy. (rfiy^l ocean^rai^* m«rtne geof^yrics. 

Other emrboasBei^ SdmicM: imed for mullidiaciplinary fields 
within environmental sciences. 

MATHEMATICAL AND COMPUTER SCIENCES 

Mathematics: algebra, analysis. appliiMl mathematics, foundations 
and logic, geometry, numerical analy^. statistics, topdogy. 

Ctnaputcr Sctaices: computer programming.* computer and infor- 
mation scient^ (general), design, devehipment. and aMicaUon of 
computer capabilities to data stori^ and manipulation, informa- 
tion sciences and systems, systems analysis. 

LIFE SCIENCES 

Agricultural Sdences: agronomy, animal science* dairy nnence. 
food science and technology, forestry, horticulture, jrouitry wiiem^. 

'Per«fliin<?l rniployed as c(»mptti«r fm^mmem 9hoa\d tuH b« reported 



Ptetegteal S riMo a a : anaKmiy, baeterioli^. blo^mii^ry, bio- 
geography, biophyaics. ecolt^, embryology* entomolc^. evolu- 
tionary biology, genettca, immttmilf^. microbloti^ar. notrftkHi and 
metaholiam^ {mra^tdc«y. pathology, pharmacoh^y. fdiysteal anth- 
ropology. physiol^« plant scieoi^s. radiobiology. systematica, 
zoology, veterinary ta^uffy* 

Mmtical flcleiiw^ Intettial met&diie. neurology, ophthataMrfogy. 
prevanHve medidne and public health, psyt^iatry. rmliolonr. sur- 
gery, veterinary medicine.' dentistry, pharmacy, pmltatry. an^he* 
sio^. diemothiN^py. dermamtogy« geriatrics, nudmur omUdne, 
obstetrics, gynecoti^. mcolo^. pediatrics, {rfiy^l medicine and 
rehabiUlation. 

OtfMT life Sdeaeaa: all other health-related disciplines* 
PSYCHOLOGY 

Ptychefagy: animal behavior, clinical {^ychology. comparative psy- 
chology, counseling, and guidann. devch^ent and personality, 
educational personnel, vocational psychology and testing, experi- 
mental paydwlogy. ethidcgy. Indurtrial and et^meriog paydwli^y, 
aodal psydmlogy. 

SOCLU. SCIENCES 

F iw t im k^" eoonometricB and ecxmrnnics statistics, hislmy of eooiramlc 
thought, international economics, industrial, labor and agricultural 
economics, maimieconomics. micrMOoiMmiics. fntblic finance and 
fiscal policy, theory, eomomic systems and development. 

FMttlcal Scteooe: regional studies, comparative government, h^ 
tory (rf political tde^. international relations and law. national, 
political and legal systems, political them-y. public adminii^ration. 

Sodcris^: comparative and historical, oimpiex organisationa. cul- 
ture and social structure. demogra|diy. (p^up interactions, social 
problems and sodal welfare, sociology theory. 

Other SodM Scfeoces: cultural anthropdogy. oimlnobgy. history 
of science. linguistics, smrioeconomic geography^ urban studies. 



Mn^itttfitm witfc schools of ve<«iinary medicine fttuHikJ distritnite pm^ 
fetftionali among the «fipropri«te di«cipiinc» |a«Hmillyral. blatos*cal and 
medicsli rat^ than repurt M persooael ^ m«dical Mcieniiats. 

•Kndudr persomiel primarily involved in direct psti«at care. 

mm: Sr« fmdiwed NSF Ooamsik NrtwtNMi NSF f i«kl of codw aiwi Ibe 
N<:ES C:las8lftcali(m of Insffucfkmal Proarams 
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iMtittttiom that ay tomale NSP stfvay data ^ phn fo—or 
even ei^age in manual data proGe^ng--may be aaaiat^ by 
these cham. 



Retrieve. »of1, and telert information from centra! records ot 
inatittttion. 




Central File: Containa cralraliwd records for all paid em- 
ployes. (Note: Some af f Uiatod mtiHes 8iK:h as medical sdmoto 
may have their own nntral files. See below.) Examples: Per- 
sonnel, payroll or gsneral financial records. 



{Select personnel exempt from Fair Labor Standards Act. (See 
sTCtion 3 in lnstructimia.| 



Select M:ientiBts and engineers (indode pMtdoctorateal by 
'liome'* department. Exception: if "home" department is not 
science or engineering, and person Iwilds joint appointment 
in 8/E department. 



I See section 3 in Instructions. 



{ ^e section 3 in Instructions. 



See section S m Instructions. 



AMaaie 



{ See section B in in^ructions. 



{ Assijpi to appropriate disciplines. 



8^s.bv 
aMopiifie 



I See section 7 in Instructions. 



At this iNiint you luive extr^ed file containing all prcrfea- 
sional scientists ami ej^eers covered by central records 
(but may be limited to those aasij^ed to academic S/E de- 
partments in the institution proper]. 



s 
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CMoct iofwmatiim for ^tcal admol (if anyl if rat covimd 
by (antral fild erf inilitttUon. 



{Refer to dtemuriiHi of medteal tctools (foctioa 5 in Intnio- 



{Select iNirMiioel exem{H from Fair Ubor Stetidenb Act. 
{See imrtfim 3 in ImrtniObms.} 



IDo noi include medical idioot pertonnel unless they haire 
faculty or academic ^fpointments. Exceptioos: poaldocloralea. 
(See ae^icm 5 in Ivtmc^iomi.} 



&(dttde pemmnel "un|iaid" by the univerrity evmi if {Mdd 
the medical sduiol. fodude voluntary staff. 



Sdentiati wlume primary employment is at Independent boe- 
pitals are to be ewloded even if they perfmtt toecUag/ 
reaearch for your imrtlttttfon throm^ oocqieratiw ayeomanta. 



Some individuals may be imduded in both the institution's 
central recm'cb and the medical scbcmi rmords. Count sucfa« 
persnitt only once, bat keep track of qiiit aatignmeaia for 
PTE figures, twiow. 



(See Mction e ia IitttractioiM. 



{ Assign to appropriate diaciplinea. 



See MK^iM 7 in Instractions. 



ERIC 
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STEP 3: 

Collect inforaiatioti on Bny rmi«iiiifig affiliated eotitiet not 
covered by files already fNticmwd. Such enfitiea m^t in- 
dude a ri^onal ouniHia. a ooiapiilef center, an i^icaiturat 
enperi^^^ atatHm or aft amwlated r^^eardi unit (exi»{it 
for FnUXTah etc. Aho dmk tm poMioctora^ not iaditdsd 
in central files (see footnote to sediim 3 in Instractiofi8«| 




See section 1 in Instrycttons. 



(Select perMinnel exempt from Fair Labor Standards Act< {See 
section 3 in Instructions J 



See discussions in sections 3 and 4 in Instructions. 



Note exctusson« listed in section 3 in Instructions (e g . ex- 
clude [fersonnel away on sabbatical and voluntary staff.) 



Some individuals may be indiHled ii) both the institution's 
c^ntrii records and the affiliate entity's files (e^., a imsoo 
teaching at bolh the main and 9 r^onal campus|. Only count 
such persons once, but keep track of split alignments for 
FTK figures* below. 



Affpn to 



Aaaipn to 
apo^8/E 
diaeipllnoa 



I secltnn 6 in Instructions. 



{ Assign to appropriate di^iiplines- 




{ See section 7 in Instructions^ 




r 




STEP 4: 

Kfefge an extitK^ infcmuitiim* OMtpule fulMiM-eqttivaleitte 
in e«di dtedpliiie for bith fuU-fltne and part-time pdrsonnel, 
and determine eitent of seperetely bac^ted RAD invoive- 
nient. 



If duplicate entri^ have not already been eiiminated. it may 
be convenient to do ao at this stage. 



Data requtredYor item 1 have now been collected. 



Uae institutional definition for "part-time" employees. (See 
also discus^on of *'full time" M section 6 in Instructions.) 



RJIX TIME; Check for piffsont^I aai^^punenta whiiJi are ^it 
acnm several disciplines. (See section 6 in Instructions.) 

PART TIME: institutional conventions or pmctices to 
convert numtiers of part-tiine personnel to the equivalent 
nurobes of full-time individuals In each discipline. (See sec- 
tion 8 in Instructions.) 

Data required for Item 2 have now been collected. 



EMC 




For all personnel, determine the proportion of time spent In 
separately budgeted R&D programs. Use inrtitulUm's con- 
ventions or data from f aoitty activity analyses, salaries paid 
from research funds, etc. {See section II in Instructions.) 



I Data required for item 3 have now been collected. 



8 
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INSTRUCTIONS FOR SURVEY OF GRADUATE SCIENCE AND ENGINEERING 

STUDENTS AND POSTDOCTORATES, FALL 1982 



General Definitions 

Agrciduaff science pnRrn*Tfrin« (S^K) student isde- 
fin.*<l AH .1 sUitlent rnrolltfci fur tffilil in an aclvanoHl- 
<l<'iifr« «• pr<i>?r.im Ifjilmg lo fUhcr .t mablirr's i>r Ph I) 
iji rff.M- in l^tJJ M I) . i) V M . or U 13 S cjmlid.iU's, 
•.fiirnis ,»fut u &uh'fil> ^huulil no! fur ri'|Mirle«l uiilrss 
ifM'i Mr cancurrirnlU working fur a tii.islf'r or Ph U 
fi I s< II fur rn«ini«frinK ficUl «ir an« unrolltfil in a 
...n: M n Ph 1/ priwani Indivulu.ils v\hii alnraiK hoUl 
dfi M i) 1? V M , or l) U S . masttfr's cir Vh.lJ. dtntvvv 
Um\ v\h«i .Iff viurking im ututiht^r masle-r s or Ph 1) ili- 
K/< « (iff fn fir L nnniril tss uruduutf btudi'Ul^- t'Uhrr full 
i,r pifi fni*' l)u ivil fi^piirl such indi\ ulu.ils as poM 
jMf< fur tn itrin H 

i,f.uhMU' h K NiudiMiis |frrf((rmin>2 ihi ?!^is or iIin- 
M'f Mijun r«'v%*f< h .m,i> Ifoin l!ir r.ini|ins .iUU»viTniiiriit 
.,fi<l ^ < 'i«r.M i«ir <iv,ni'ii f.ciiltftt«s i i lh<- tlculi-il Sl.itt's 
.,f,. f.t It.- iinlt«i«'t! .1^ Umpi .IS lhr\ .iM- riintllfil In 

foHf .l .If *j tif.int.h or cxtiMisitiii c<-t|li ! in .i for>M):n 

1 ^raiUuit*- S t. studvnt, ivhHhiT fulN or purfW-nr 
lifi.Mi'i b'- r'-piifirJ r/i orj/\ onr 4l»'purfni«'n? If .ou 
.^l. Ttis .if<" lo MH« f ihsnMlin.ii % piugr^miN plr.iM* \u' 
s-irr 'hfv .Hf t<nint«nl i^olv iiiu.<- U\ ttinr honu* 
,|. i..ir?m. nt H .i >^r.iiiu.»l»' Moiirni i?» rnrolli'cl in .en 
.n?,-T instiiiiiiuii.ii piotff.im. pliMst- rf|n»ri Ihr fHiiitrnl 
.inU ih#- di-KH f uili iM" |irant*-il U\ \our inshlulioii 
Pit IS*- ii'inift in it ini^ ol hr.iilcniinli. nof iii fciii tiMM - 
tM^un.ilrnr iM hj ii*rm!» II il.ila an* unavailable' iir iiii 
lifiown. wiilr unavail.ihlr or unknown in Ihc* hl.oik 
\ A rtic*.ins mil .ipplicalile on ihjs form 

Ifem Inilnictions and Definitions 

HIGHEST DEGREE OFFElTEO.^itrm 4 ChtH'.k ih«f 
i:i'm vvhich Tk^U-rs lo the* hiKhesI dt-fLiv** \mmt.m offfrt^i 
l.> fhi< f/:>ente/enK«n*?i!rinK deparlment in fall 
If >iitir deparimenf ilut^ mil ofkr a ^^radiiati* (li jtriH-. 
i>yt iS a dtrpttrtOH^nl of clinii^i me^litini; viilh i*r ivj!hiiiil 

FULL-TIME GRADUATE STUDENTS, item 5: A f'lll 
lim*; icradua'c >4udfnl tft dtffimsd as a student ensuiied 
for cfinlii in an advanrad-diHrifc pr^am {not a rej^ular 
staff nii mtif-r or a fufstdocloralef who i» en|{aR«d full 



(inu* in training acfivitic?.s m his, hi?r fit-Id uf sciirncif/ 
ifn^ineerinie: those aclivilttfii may emlirace any amno- 
firiale cumlnnalion of study, tt?ji;hin^. and res*?arch. 
ill pirnding «n vnur insififufion » own fKilicv. If your 
drfMrimt-ni has no fnll-limt! leraduaie studi?nl», utiIh 
"Noni'" in Hem 5 and move* lo ili-m 0. 

MECHANISMS OF SUPPORT. Horn r,, iincrs dlM^'M: 
Ki port i a<:h iidE'tinif ^iraduale S K?iliidrnl only chim' 
.11 l ordiuM l«» Ihtr MMiri;** of ihe lar^jrsl amount of sup- 
IH.it ris;<?iv«d in the fall of mi. Studi-nls rrc;ifivin« 
»'i|iiul aimninlN iif support from !\vi> or mnnr viurccs 
shrold Ih' rrfiiirti d onl\ om r. undtT onr «rf ihr JHiiircrs 
Sludrnis who iri« i\i- frfiiii\ ships or froim-fsiiips shouhl 
\u' P'pirKc d on lilM' It I Of IITI ti sprclivi ly. if fithor 
nt Ihi'V i!i»H h.iMisms Miiisiilu!i* ihr l.irM***^t •Mnirci- of 
his hi i stippoii ihr f i drr.d iiih-i .iu«'nc\ 4:<immilt« f 

IM1 hdui.lUiill It It .t l ddliMi-lllKltl S ilcMWc'iMI lh«' lv\i» 

U'llnxistup iuui iroini'oiiip slipi-uds as follows I) A 
|<-i{<iUNhip IS ,it\ .iw.ikI ni.idc dirn ilx to or nn hc-half of 
.1 Nhuli'iU sri. i ti'd Ml .1 n,*IuiM.it coinpi tltjoii. to I'lhilih* 
Iniii Ji» puisof piisl li.it I .d.oiiiMti' Haiiuii^j. .oid :!| a 
h.iini i Nhip IS .0! i'ihu .i«i'Mi.d .cw.ifd lo .« slodrni M-jf^ If d 
\i\ his om\« !siU Kxii'pi tor Ihr slndrnt «rW-i:iioii 
|M«M..'SN. Ihr U nus .Mid I iiildillMhs «i| ihr !uol\ pr> df 
.jvwiids .IK' ^'i'ori.ilU uh*lHM.ii \ NUldrnl fiMiKiUi: 
Uis hri m.OM scipjNMl iKtlU .li! .issisl.ilitship shiiohl lit* 
il.iNsilird .IS .1 irM'.iiih .insjsI.iiiI an liil*" f t| tir .is .1 
ff.ii hinu .isMsUinl nil liii-* «4|. d»'|K'iiilin^ on hnw fir shr 
spriids llir iii.itoiltv ol Ins hrr limr. r « a >5J*'diiali- 
.iNsisI.iiil di'votiii^ in<i%t ol his hi'l tinir lo hMc.hin^ should 
I i.isNiiii'd .is .1 lit.idthih' h-.H tiiii^ .issist.ini All olhrr 
h(n-tiinr>!i.iilli.itr Mudi-nlsstn.iild Im- irpollrdon llUr 

STUDENTS RECEIVING RNANCIAL AWISTANCE. 

ihMU a. cidunuii |A| thioo>:h iHj K« pori iht? numhcT of 
j idl-nini* itr.tduair H. K slodruls in !ht? appropri^K; col- 
tinin .ii:i;i*idin^ l»i th<' somir oi ihr lar>:rsi fKirtion til 
llirtr siippoil lo ch'li'rmiti*' liir sourer, tionsidirr onl> 
iuiUiui .Old oih«*r aii.idcMnu; cr\pt nsi*jj. U a Kraduatf 
•litudrnl r»H:iM\4fs ripi.il i*op|Mirl from mort? than onr 
siurrcr. n*porl Mudrtii uiiihT «ud> luir .MiiircL- 

FiaiERAL SOURCES. uthiiuns (A| thruujth |E|: KeiKiri 
Ihr numhrr of full tifm* jjradu.ih- S/K Miidt^nts m Ihr 
approprtali? ctdumn sxht rv Ihry rri:t?iv4» ihi* lar^oM 
IMUiHin uf thtrir ^t^N»rt I ull-fsme iifa<luafi« S/E stifdcnHi 
rec»fivinK the iarRtml fwirfion of tlif ir »up|Mirl from Ftnl- 



rraf (Mivrrnmrnt hwns should Ijh reporUrd as self- 
sup|Kirf<f«i. column |l|. 

Dei^Hmefit irf Defmse |DODU column |A|: Report 
full-time graduate S/E students receiving su|^km1 from 
Ihr l>eparfnient of the Army. Navy, or Air Force. 
Stiiih*nts r«:eiving their main support from the Veterans 
Administration iim!er the C I. Uill should he refMirttHl 
uiufrr coliimii !K| "IHher hnleral Sources": if this form 
ol support dni«s not f:4mstitule his/her main s<}urce. 
Ihr sliHlrnt shmild lie i:ount«Hl in the a|»|>roprtate oJumn 
rrpirM?iitinn th.il wjurce. 

Department of Health and Human Services |HHS|. 

coliifnus |Ht ami (C:|; RefKirl fulMime graduate students 
rrc riving sup|w»r! from the institutes or divisions of the 
Nathmal In^Ntaes of HeaMi |NIH| und(*r cdumn {B|: 
Nupporl Inuu all other c«im|Kmenls of HHS should he 
rrportrd iiiiilrr tdlumn {ill as indicated Iwlow: 

National Instliutes of Health, report in column UM : 
Division ol Ki'sr.irch Kc«s<iiirci's 
N.ttioiMi C.iiMfr Instilutr 
N.itifin.d K>r Insurutc* 
N.ilioii.d llr.irt. I.ung. and HUfnd hishlute 
N.ilioii.il loslituh- on Aging 

\.clioo..l liisliliilr of AUrrg> and lid.H tutus l)is«Mvrs 
N.ilioii.il Inslilciir id Arthritis, thahefrs. and l)i- 

^c'slivr .Hid Kidury DisraM-s 
\.ilioii,d iiisiitiilr id t:hdd tte^ilth and Human 

nr\rhipfUrnf 
\.»liiin.d Inshliitr cd Drntal Research 
\.ili«iii.«l InMiliilr of F:iivironmenlal Heallh Sciences 
\.ilion.il Institute of t;i*nrral Mediral Sinenoes 
\.ihioi.il Institute of Nrurological and Communi 

i:a!ivr Distirders and Stroke 
X.dtoo.il l.ilirar\ 4if Mrdicine 

Other HHS, rejHirt in column jCI : 

Alcifhol. Drug Aliitse. and Mental lleatlh Admin- 
istration tnicimling Natumai Institute of Mental 
McMithj 

('.I'Mlrr for llise«ise (^mlrol 

I ikhI and llriig Administration 

ilr.dth Keviurces .'Xdmtntstration 

Health Stfrvices Administraliun 

Off if. *e of Human i^!veh»|m»ent 



Other Federal imtrcet. oiiumtt iH|: Ki7|N>r( \hv iiiim- 
biT of fiiiUitme Kraduaft* 8/K sfudrnfs ri'mviiig sup- 
iiiirl f rum M other Feder^il agencies, including thr 
l>«'|Mrtment of Kducatlon. 

NON-FEDERAL SOURCES, udumns {P) thnfii|th (I {| : 

imlHuthmal ui pposi, column KtffYorl fiifl-fimo 
^riiduiiU' S/E sludenis receiving supfMiri frnin vntir 
(iwn inHliluliim ami State and im:iii govrrnm(?niii. Sin 
ilfiit!^ HiipiFurted by funds given to a univer^ify l>v ihi* 
Fi;(it!ral inivemnifnt. such as training grant fiimls. ^nttM 
\w refiurted under the appropriate Ft-drral .igency .iitd 
XifV rrpurted as inBiiiaiional support 

Foreign lourccv, column Includf* support from 
any non^f.S source. 

Olher V3, tamvcB, column (H|: Sndude stif^iiori from 
nonpnifil institutions, private industry, and all (flhrr 
I ^ S. Mttirces. 

SELF-SUPPORTED STUDENTS, rulumn (ti: Include 
full Uiwt" graduate S/E students wtiose main source of 
suppnrr is derived from loans from any souice and 
from |»fnmnal or family financial cnntriiiiiliiins. Full- 
iimf gradually S/K indents receiving the largrst \Hn- 
lion of iheir support from Federal loans or tuition 
Wiiivrrs should lit! re|iurted hore Note that th<*se slu- 
drnty shiHild in* includoti in lh«' tiHal. citiiimn (M Fiirrign 
si'lf-sup/mrfed students atv to tw re^wrted heri». .ilwt 

WcMWfl^ tim; ri: Rtf{Miri all Homen S/H students liv 
!h#*ir source of mam sup|Htrt Plraso nnti* lhal in r.ich 
tiflumn. data on line (7| shmild not cxcerd thi* lot.d im 
fini* (ill 

NCriF For»*jgn %tudrni*i .irr now !o hi' rfpnili'd in 
itf*m 7. (;ulunin (2 

First-year studetili« litirs |H| ami i*!}. A fifNt ^i .ir siu 
di'iit dffinod .15 om* who will havr lumplrfrd 
ihtin a futi yi'or of gradualtf study as of (hi* hfgmning 
nt Ihr f.iil li»rm in t'Wl! in the S/K fm^rum in wlmh 
iw sh* IS i*ntttlh'il fo: u degrf»f All other gradn.iii* S- F 
studrnts .\hoaiil lie considered lieyomi thu'tt first \ear 

PART-TIME GRADUATE S/E STUDENTS, ili m ti 

A p.iri tinir ^r.idutiti' student is drfiniHl as a s1udi*n! 
uhft IS cMiniiiod in an advanctHl-degree program uhct 
IS \<lf piji^otog gruduat*' Hork Toll limi' as defiOfd 
01 tt4 in Ti kiffMirt th'f total numlKrr of pari fimif grailo- 
•lit' Kiudralsim line ft), if a d<f{Mrtm(Mit h.o» lui part tnm* 
»!i,Mlti.it(« sfiidrnts. «Mififr "\on«^ ami niu\e lit ifi'in 7 
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RACIAL/ETHNIC BACKGRfHfND, item 7. Kai;ial/ 
nhnii: di*sipialioos as os<*<l m ifiis siirviry rio not donoti* 
M:ii*ntifii: ili'finitions ot anthmpological origins: a 
Vf adiialr student ma\ thus In* imJodiul in llo? group to 
uhich hr .sh(* .ipfN*.ns to fn'long. id»*iilif ics with« or is 
ffgaidird in llif i.dmmnnttx as tu'loiiging. No |M*rsim 
%fi<Mitd Ih' ruiuifiHt lit mnn* tiian onr radal/Hhnic grmip, 
himrvci. ,iiid onl> thosi* uillt \ IS i:ili/cnshtp shniitd 
\w fi'\nnU*t\ III i.dlfoniis f A| ihroiigli (F|. 

tin line I. rcpoif ihr tdt.d numlirc of full-timi* S/H 
^r.idiiiilc sltnlcols under the .ippmpi iate racial/ethnic 
(..ife^fo V 1 he liM.d fur eai h lint* ?»h(Miid eipial the Mini 
ot 1 nlonins (A| through |(f| llie tot.it fnr fiil]>tirne en- 
rollineul shewn in item 7 should match the total shown 
10 il(*m r>. smnlarly. the parl-liim* Itftal shown in item 7 
stiuuld (Mpi.d Ihe tutal in item H. 

t he t<illuv\in^ r.o lat efluur df^ign.ilhTiift an* itin^ie 
ijfiioed li> die (Mfirc* (if Civil Kighls: 

t'S CIIIZKXS rulumiislAI through (Hi: 

iiUt* k. tutn liisiKitiii . (ditoon (Aj Ke|Kpr! |H*rMm% 
h.ivinu iut^ifts HI .mv iti ihe hLo k r.itial grou|t^ 
(i XM jif litusi' (if Ittspdftu; ciiginj 
.Siiifru (HI huittnittr Sltisknn .Votiie. cttlomn 
Ki fKO ! p<M Mins hilt mc <n i^nis in ariv of Cite urig- 
tii.d piMfph**^ fif \urfti Ato«-fn:«i 

\Mon fir l*u*iUf IsltimliT. (itiinno |t!f Kepnrl 
|irrs<H}s hiivto^ Hii^ins in iin\ (if llie (nipin*!! 
|i<'n|ii*-\ i>l fhi' I' ill F.isr Siioftie.ist Asi.i, "t (fie 
P.ififK Isi.ntds ihi'M' .(le.iN mchuie { ^iuo.i. |«(pior 
kifif.i the Philippine isl.iMils. ,niii S.iiikm 
iiisimiiu . I iihintfi |t)) Ke|i<irl persiois id Mrvi- 
X M\ Ptifflii l^if .10. Cinli.in Ci-nti.ii lo Smith 

Xnii'in.io. iM (tlhet S|i.tue«h injltitr m in^un. 
I f-i*.it iii**ss i»| 1,11 e 

Uhffe. oiiif lif^|Mnnl . {filnjiin |h) Ki-|Nirl |H-fsi(Os 
ti.i\ing (tn^.os in .in\ i^l the firiKnt.il p(.'i!fdes id 
I jiifipc. \ffilli Ml O .I Ihi* Moliile V*,\s\ nt ihe 
lndi<in soin untineol . e^i epi fhiiM* uf Hoipafttr 

u( igiM 

(Miir.l{ A\n I \K\(HV\.((il(iino |l | It liep.odn.m 
t«M.<niis ar*' nut cooipli'te .ih In i.if lal/ell on. iirigio nf 
«*ofnc ^Wtifhj<i{e sOidfOls pie.ist* ii-piot lo (jdumii |F{ 
llinsf siiofeols Willi t ' S I ili/eostiip uhiise iingiits an? 
nni hsJeil III Mem Wi'II .is lh»ise wltuse ntigins are 
Miikouwn 



t't;KliiC!\. Mdiiitut Pl(*ase ft*porl all foreign stu- 
denis. wheilii-r mion»Nidenl aiiou or holding a |Hfrm<mirnt 
\isa. in cnliimn {Vt\. A f(irf*igo gradiiattr student is de> 
tinted as an lodivtdual who h*is mti altaintnl U S. cttii^m- 
ship l^o itiil imJoile native ri'Mdenls of a tVS. pciss«rs- 
M<in« <iui h as Ameiif .io S.inKM Apfdtcants far If S, 
( ili/eiKhip are tti In* i:iinsidered as fnmgn until the 
d.ile flieir uii/enship tMM:(imes effi*f:!ivc. 

POSTDOCTORATES AND NONFACULTY DOC- 
TORAL RESEARCH STAFF, item H: Include as post- 
diicfor9tfi» lhos<: individuals with science or engineer- 
ing i'h t) s. M l) s. 1) n.S/s. or 1) V M s (including 
f(ir(*ign degf i*i*s that are eipiivalent to t f.S. doctor at<?s| 
who devote their primiiry effort to re«»on:h activilu»s 
(ir stud\ in the department under lemfHirary apfHunl- 
ments f:arr\ ing no academic rank. Such appointments 
are gen(?rall\ for a specific tone period They may cim- 
triiiute to the academic program through seminars. 
I<s:iiires. (ir working with graduate stu(|(*nts Their fK^t- 
diH toral ai.livities in'ovide additional Iraimng for them 
Exclude clioicai fellows and Ihi^se with appointments 
in i(*snlenc> trainmg programs \\\ medical and health 
pf (desNoms. unless reseun h frui/iio^ under the super- 
\ isKin ot a M'inor meotdr is (h«* primor\' pur\nm* (d the 
•iffOniiitineiit 

Chs hoe nt. under i«lunins | \| and (h, enter the 
nuniiii'i (it lelinws .ind li Jinei-s leuMviiig sup|Mtrt iimliT 
I edfral tel!uv\shi|'s .10(1 <tf tc.iiniiig grants nndirrcoF 
oinn enter tti*' iioodu r iif pustdiKitttrates who ari* 
i<'(<*t\nig te(ferail\ snpfMirted rese.irch grants Fhirse 
leni.iinio^ jHisldoi l<ir.d jpfnoofees receiving non- 
i r(i<-i.d sn{i]fiiil stmuld he rnteM'd under ctdiiton {t9| 
( H \\u ttiiui 10 Cdloniii cofei in r dhimfi (F) the ntiin- 
Ih-i :t! |itisfdn( tiiftiies whti •ire feici^n. 

t eifi'i oth«*r noflfaculfy doctoral retirarch staff. t o\- 
onoi re|iMit .ill d(H:t(ir«il si.ieiilisls anil eiigiti(*ers 
uhM.n(* jtnoi fp*(il> in\(iived in researi;h Hies tiat 
whit .ire iiiiisfdered neif/ier iHistnoct'ira! ap|Hjint4*es 
liifi iiieinheis (fi tin- regu/of f.M.iitly III Lolomn III). 
re|Mii t iU*' I'if.d it{ i aiitmns |F.! find (tf{ 

t hi Ino' I!, t <'|Mirt lh<' Oiimh(*i uf w(t|fii'n m e.ich cite- 
gfn\ t tn hue i |(tp!nin.dl l epiirt !h(if»e postdocfnrafes 
.lod iiiinf.fi oli\ dio.ioral fese.4rch «itaff who holil 
ftisl |H(il(^si<iiial iifnhi.al dek*ie<-s (M t) . t) t) S . I) VM . 
<'0 I I'll .\s*' mtw tti.it in <M( U I nhjoor (l/it.i I01 iiiif<i 2 
.iiu\ 4 sh'otjd h(ti f'^t ri'd Hh' t'ltjl mi liiif 1 
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NATIONAL SCIENCE f=OUNDATION and NATIONAL INSTITUTES OF HEALTH 
Survey <^ Graduate SciefK:e and Engineering (S/E| Students and Postdoctorates, Fall 19$2 

DEPARTMENTAL DATA SHEET 

Before fMling out. piease read tne mstructkjns. Upon wmpletion. return form to your survey coordinator 



f (Km Appfoif«d 
CM Mo 3i4S-0aS? 



1 Miune and address o* institution 



2 Na"^ o» sc««»nce of engmtf^ing ctepaflment \ot uni< i covered m^s data sheef — 

3 Person 'Ti departmetit {Of unit« 0repa^u\g this form 

Maitie ^ ^ ■ ■ ' 

T.ti€ ^ — ' 

4 Mfqf.e<it d€?9reeoftet«d by departfTietitmfa« 1982 ICHECK ONE ONLY) Ducto^ate 



Phone i 



1 1 j Master s 



\2\ No graduate degree offered 



<3: 



(LEAVE BLANK I 

Response 
code 



□ 



institution and 
department code 



U.^r^m^'^^^^:::^:::^::^^^^ •Cr«.«.m. « a« or ^H^o^. 

• uns^aMi\^ or tmfciiowfi * In the Mink "W/A" mMns not ■ppttc»W«" on ttM» form. 



t> Numtj*»f of FULL TIME GRADUATE SfE STUDENTS 
en«r»«*»d for «dvanced degrees (nnastef s and doctorate ^ 
«n *aii 


STUDENTS RECEIVING FINANCIAL ASSISTANCE 


SFIF- 
SUPPORTED 
r.TUDENTS 

tincludirtg 
loans and 
family 
soufcesi 

III 


TOTAL 
FOR ALL 
SOUIKES 

(SumollAi 
tttfu nil 

IJI 


f EDERAL SOURCES ie»ciud(ng loans! 




NONJ 


FEDERAL SOUl 


^CES 


IWf CHANISMS OF SUPTORT 




OepartrienI 
Df<e"se 


HHS 


NatK^riai 
Science 

FoundatKJn 

jDi 


Omer 
Federal 
sotirces 

fEi 


Instituttonai 
support' 

|F' 


Foreign 
sm^'ces 

iG 


Othef 
US 
sources'* 


Na<*on3l 
institutes 
of Health 
B 


Other 
HHS 


Graduate f enowships 


it; 






















Ora€iuMe Trainreshtps 






















Gr;tdiiate Research /'ssistantships 


i3l 






















Graduate Teaching Assisiantships 


i4) 






















OtN*f Types 0« Support 


I5i 






















f UtL'TIME TOTAL 
























For each total on tme jSj h»« many are WOMEN^ 


\7\ 






















rtnsT-YEAn students 




0< ttie Mi lime ^wJuate siuctonts on Ut%m |6| . orfumn Ml . Itow many are FIRST- YEAR students'^ 


1 



rmST-YEAR WOMIN STUDENTS 



I9l 



Of the fwlMimc FIRST YEAR graduate Studemi on bn« |9I- how many are VW)MEN'> 



lrtC« 



lide Siipport from tti'S uni^rsity sna State and local flOwnmefH* 



'incHxie Support from non^roW instftutfc^s, mdtisl'y and a« other U S 
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6 NUMBER Of PAHT TIME GPAOUATE STUDENTS. FAlt 19«l 



CUtcfc Ltot 

t) 1 Oo all en^tes r^iecl ^adcounts arnf HOT FTE's? 
ri 2 Oq ttie in iterps 5, 7. and 6 add to tc^ls? 

LJ 3 Have you InefycM b« seff-supporteo fu« nme graduate S/E studenis m item 5, 
ccHumn I? Note tttat seft-supported students snoufd ateo te included tn tne total 
(column J| 

£J 4 Have you eacMed MD.DOS.widOVM candidates, mierns. and residents 

leKCept ttiose em olfed m jomt pt oghams iiriin ttw Pti D | from items 5. 6. and 7? 
11 5 Ctoes Item 5, ime 6. cohirnn J equal item 7. Une 1. column H? 
n 6 Does Item 6. Itne 1 et^ item 7, ime 2. column H? 








us CITIZENS ONIV 




TOTAL 


/ RACIAL / 
f THNIC 


Qt tne graduate student totals m items S 
and 6. f\om many bek>rig to ttie foKov^tng 
racial/ethnic categories'' 




Biach 
non- 
Hispanic 
{A. 


Amer Indian ' 
Alasican 
Native 

i8i 


Asian /* 
Pacrf« 
Islander 




White 
non* 
HfSp^UC 

lE! 


Ottiei 
or 

imiinottn 

|F| 


FOREIGN-^ 

IG} 


(sum of 
|Af tftrulGu 

|H; 


BACKGHOUNO 


FuM ttn^ (column G should e<^' 
item b. ifne6.coi Ji 


ih 




















Part t«me (column G sivould equal 
Item 6. Ime 1 1 


(2i 



















Is R^iciai £iftn»c Bacfcyrounu data avaiiat>le at department level'' ft not wnere available'' 



PMT-TmCTOTAt 


Ml 




Of tne paftMwe total on line 1 1 ] horn many 
are WOVEN'' 


<2| 





S Numtief of POSTQOCTOftATES and NON-FACULTV 
DOCTOAAt RESEARCH STAFF (Include those 
alfii.atcKl witn this department as mil as those 
employed in associated academic research imtis 


POSTDOCTORATES 


OTHER 


1 TOTAL 


SOURCE OF SUPPORT 


TOTAL 
for all 
sources 
(At trvu (0^ 


1 Of the 
j total m|E|. 
jhow many we 
F<^KjN^ 

l»^) 


NON^ 
FACULTY 
DOCTORAL 
RESEARCH 
STAFF 
(Gt 


(Sum of 
lEjandiOji 

iHi 


Federai 


Non- 
r-derai 


EMCluOe ciinrcaJ tefkMvs and resHSenfs not im^>hfed m 
research i 




f ellOiArShipS 

<Ai 


Tratfieeships 

<B! 


Research graf^ 

iCl 


TOTAL 














B 




Ot the tofai on line 1 1 r how manf are WOMEN'' 














^1 — ij^-l; _ 






Optional 

Of the total on line 1 1 1 hotfi^ many also hold tne M D . 
1 0 D S . or D.V M degree? 


i3l 



















AppfOKimatfUy how many f»fsonnou^s were reouir^ to complete !h<s form 7 
Please proi/ide comments to esplam any variances from prior year s data 



•lOTC: This information is soiicii^ under the authc^fty al the National Science Foundation Act of 1950. as ^nencted A,l informatM^ you provioe woi t>e us^ for ^^ist^af purposes only Voi^ respcmse is 
g ent*rery vokmu^y and your faUure to t^ovide some or ^ ^ the ii^c^m^ion win m mi way advefsety affect yow matitu^ 
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A^fK 0«p 31 '83 



OPTIONAL 

SURVEY OF GRADUATE SCIENCE AND ENGINEERING STUDENTS AND POSTOOCTOflATES. FALL 1982 



INSTRUCTIONS 

Di-««« rnmntete .tems 9 10 and IHwith reoafCl to FULL-TIME SCIENCE/ENGINEERING |S/E| FACULTY only Include all 
i^uZ SE Z^VZ^^^ rlP^^ ^f^ ^ .nsTuct graduate or undergraduate students Please coa,p«e 
Item 12 for FULL-TIME S/E NONFACULTY research doctorates only 

91 RANK AND T£NURE STATUS OF FULL-TIME S/E FACULTY What academK: ranks are heW by the lu«-lime S/E faculty of this 
department? What ts their tenure status? 

F,. i lima ^/F tacuttv Persons with reaular fuU-time appointments Include aH ranks from matructor to professw Include luii- 
^ T^^^fX.n^^x fSo «e on sabbahcal leave a«ray from your mstitutKin Persons with K>.nt appointments 
Z ZhZx S tC tSS?SXtS^^^W be treated'as foikSTThose inking more than one-ha«Jheir time 

r«i!L\;^r«m^ ii tii^ mofk exacUv half tHne in sjacn. pfMse consuH with the chawperson of me other <le«mrtfnent ^ lo 

doctcales. rMM.cn .ssoc«l«. gcKWaleMSislaiit.. of Mlms ^"."Ot renu* FOtt-TIME S/EFACULTV m in«*pann>« 



9 Rank and tenure status 
of fuM-time S/E faculty, 
faii 1982 


{U 
\2\ 
|3l 
|4l 


Academic rank 
Professor 

Associate professor 
Assistant professor 
Other ranks 


Total 

lAj 


Tenure 

IBI 


Non* 
tenured 

iCt 


CM those <n column iCi j 
how many are tn tenure 
track? 

\D\ 


i 1 Check here tf ihis 


l5i 


Non-ranked 










department has no full- 
time S/E tacuUy 


(61 


Total fuH-tinie S £ faculty 











Full-trme S/E faculty 
appomtments during aca- 
demic year 1981/82 



121 



Appointments 



Total appointments 

Of those Ml hr^ 1 1 ) above, 
hotff many your 
d^rar tirant from Up- 
time fi^HyoriNaff 
poBitiOfts m another wa- 
dem.c inslitutK^? (Oo 
not report ^m^era 
vvfthm your miNttutfont. 



Total full-time S/E 
faculty appointed 

iA| 



Tenure status as of date ol ^>pointment 



(8t 



Non*tenured 

ICI 
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1 1 1 DEPARTURBS. How many memters ol this department who rnrfd fuH-twne S/E faculty ajCH^Ointments m Septemt>er 1981 feft 
the department tietween September 1, 1981, and August 31. 1982. for one <M the rea«ons fisted Mowl Pfease enfer me 
fiumtmrtOTMi^oiifmkmmt^camgoms. {Caum each fmr^ onfy ma; in cam of muftff^ mafK^ 



FuU-ttme S/E faculty 
departing during academic 
year 1961/82 



(1| 



(21 



{31 



I I 



t i 



I I 



I I 



Ftaason for leaving 



RetiremOTt, illnesa. or 
death 



Voluntary resignatKm for 
mottm academe 
position 



Voluntary resignation for 
a pos^on in Pusit^M 
Of industry 



Voluntary resignation for 
otfier reas<^ 



Failure to receive tenure 



Involuntary resignation 
for otfter reasons 

Total departures 



Total full-tinw S/E 
fMuHy iMvtf^ 

(Al 



Temra sMia of Ml-^me S/E facimy leaving 



Tenured 

{Bl 



Montenured 



1 2i NONFACUL TV S/£ DOCTORAL RESEARCH STAFF Mow many full-time, nonfacufty S/E research doctorates are employ m 
this department'^ Please enter the numoer of pe<wle in each category shown Only persws holding futl-time appomtmento are 
to Oe included 

FutMtme nonfacunt S/E research aoctorate Persons employed full time by the department m fall 1982 m a professional 
capacit / specifically for research activities, who hold doctorates on the date this survey form is filled out. wfH> do not have a 
faculty .-ippointmeni. and who are not postdoctorates 



12 FuiMtme nonfaculty S/E 
* doctoral research staff < 
fail 1982 



TOTAL 

(see Item 8, column iGiJme it 
|A| 



Numb^ receiving doctorates 
before fail 1975 
(Bl 



Number receiving doctorates 
in fall 1975 or later 
|C| 



Depart merit name 



institution name — ^ 



ERIC 
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o 

ERIC 



S3 



